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iiNsiiz

Oncelikle yiiksek lisans efitimi gérmem ve galigma
alanina giren konularda bana en biliyik destedi vererek
azim kazandiran deferli hocam sayin Profesdir Mesut
SAVCI'ya ve egditim dénemimde verdigi destekden dolayi
deerli meslektagim, Tirk Loydu Genel Mididrd Sayin Ali
Osman ADAK'a ve, bilgi ve belge toplamamda gdsterdigil

yvardimlar igin Marmara Transport A.5.'ne tesekkiir ederim.

GiniUmiizde ortaya gikan gartlar, kargsilagilan prob-
lemin en kisa ve en ekanaomik bigimde ve saflikli olarak
sonuglanmasi geredini ortaya gikarmaktadir. Bu herkesin
bildiji ve kabul ettifi belkide lizerine eklenecek bagka
deferleri olan hir gergektir. Ozellikle giintimiiz gemi
ingaati, daha gok 8zellikleri bir arada baraindiran; en
hafif, en ekonomik ve gerektijinde en hizli gemilerin

ingaati sonucunu getirmektedir.

Tlirkiye'nin gemi inga kaabiliyetini artirabilmek bu
konudaki en yeni teknolojinin kazanilmasi ile birlikte
aligagelmis gemiler ile birlikte zamanin gereklerine
daha gok uygun ve miigteri istekleri karsisinda dizayn
degigiklikleri ile bu defigiklerin ortaya gikaracagi ye-
ni tablonun mimkin olan en kisa siirede incelenmesi gere-
gi, gemi ingaati miilhendislerimizin akademik bir kariyer
dedilde sahada gemi inga etme yolunu segmesi ile yapil-
masi gerekenin sadece sag levhanin iglenmesi olmadigz,
iyi bir igletmeci, maliyeci ve gerekiyorsa iyi bir dizay-
ner olabilmelerini geredi ile yaklnaan ilgilidir. Bu
meyanda akademik kariyere karar veren milhendislerimizde,
sahaya gerekli bilgi destedini verebilmeli ve yapilmasza
gerekenin bilgili dgrenciler yetigtirmek yaninda, ayni
zamanda g¢afdin hizina uygun olarak anlatilanlarin uygula-
maya konmasi ile ortaya gikan veya defigen gartlar igin,
giziilmesi gereken gergek problemlere cevap bulmaya galig-

malidar.

QUBAT 1992 Bilent ERDEM

11



074 2 ceees TV
SUMMARY v vt et e veennenenonnencouoesonnaneeasnasnnnas
BOLOM 1. GIRIS VE AMAG.veeereeeoeeennoeonsaaccnnns .
BOLOM 2. KAPSAM VE TARIFLER.. ..t enannannnns
BOLUM 3. MODELLEME...... ceeann e etieeccenannenane
BOLUM 4. GENEL KAVRAMLAR...... Cheeeeeeseseeaeanans

. Formun Tarifil.ceecveoecvesssosscoosssscnns

m oY O W

1
2. Kibik Triz Efrisic.eccreccccecseccscenns
3

.3. Tiriz Efrisi Ile Ifade Edilen Bd#lge-

nin Alaninin, Bu Alanin Digey ve Yatay
Eksenlere Gdre Statik Momentlerinin
BULUNMAS1leesaeseocanscnsossssssnanansace 11

Lt.4. Hacim ve Hacme Ait Diisey ve Yatay
Eksenlere G#re Statik Momentlsr ve
Koordinatlarinin Bulummasl..e.eeecececees 12

- BOLUM 5. SAKIN SUDA BOYUNA MUKAVEMET HESABI....... 1&
5.1. Sephiye Efrisicieeceeeaeaciocrcansonecaas b
5.2. AB1rlik EBrisicecsevceenceasrsacasancsas 19

5.3. Yiik, Kesme Kuvveti ve Egilme Momentinin
Bulunmasl.l-l.'...l....l.....‘........I 17

5.4. Sehimin BulUnNmMESl..cecoeceenceeccseacaes 18
SONUGLAR VE ONERILER....veeveecceencececennnacanss 23
KAYNAKLAR . c e tevevencenceneneoeasenssnsaancanannees 25
EKLER e e eseveeecaoseannsaaoasesoasssesnasnanasssanse 26
HZBEGMIG . v eeeeeeenenceosesaaneenannsnncaneeenass 104

111



0zZET

Bu galigmada, gilivertesinde gantry kreyn olan tek
ambarli ve genig gillverte agiklikli bir kaonteyner gemi-
sinin, limanda yiik alma/bogaltma islemleri sirasinda,
kendi kreyni ile yapacagi yik elleglemesinin, tekne
yapisi Uzerinde ortaya gikaracagi gerilmeler ve sehi-
min, sakin suda, boyuna mukavemet agisindan incelenme-
si yapilmigtir. Elde edilen sonuglara giéire gerilmenin
en yiiksek deferleri, gemi Ust binasi ile ambar agzi
arasindaki bdlge ve ambar afzi ile bag kasara arasin-
daki b#lgede olugmaktadir.
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LONGITUDINAL STRENGTH OF -SHIPS WITH GANTRY CRANE

SUMMARY

Making calculations with computers brings the
questions of model's media and recognizing is whether
sufficient or not to answer. So the solution at the
beginning startes with mathematically determined and
countable model structures.

Within this manner the guestion is here to solve a
vessel's behavior against loading or unloading phase at
sea. Scope of work covers, still water conditions
satisfies given criteria by lloyds and section modulus
of frames are sufficient for stresses in consider.

Now the target for model is cleared. Second step
has to be chosen of or creating of a method to achieve
enough accuracy. At this point we know lots of study
has been done and documented. Here instead of creating
a method, existing one which proven itself chose and
applied, where needed. The vessel as a maodel chosen
one under construction, a container ship with single
hold and large deck opening. O0Originally ship has not
a gantry crane on board, so it means hatch coaming and
frame structure calculated, assuming design of this
area suitable for crane operation.

For making further steps, it is better to see what
type and sort of data we need:

1- VUessel's geometry,

2- Hydrostatic data,

'3- Structure of frames in consider,
L- Structure of longitudinal members,
5~ Loading conditions,

6~ Weight distribution.



1- Vessel's geametry

Geometry means here:

offset plan,

lines plan,

span of frames,

Quter contour description, specially fore
aft section of vessel in profile vieuw.

2- Hydrostatic data

Frame areas,

Water plane areas,

Volume,

Displacement,

Longitudinal center of buayancy,
Vertical center of buoyancy,
Transversal center of bugoyancy,
Metacentric height of gravity.

3- Structure of frames in consider

Structure element geometry,
Statical moments,

and

Section modulus of frames according to base line

and deck,
Moment of inertia.

4- Structure of longitudinal members

Continuity of frame sections.

5- Loading conditions

Chosen 1load type,
Distribution of loads,
Draughts at examined state,
Consumables data,

Vertical center of gravity.

6~ Weight distribution
Light weight distribution,
Vertical center of gravity,

Longitudinal center of gravity,
Transversal center of gravity.
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Ta obtain listed data, it is easily seen first, a
mathematically defined geometry is needed, second,
drawings of structure has to be in hand an third,
stability booklet of vessel has to be prepared.

As a way of defining geometry, cubic spline method
is adopted. First, offset data used to evaluate as a
reference points of curve fitting then total span
divided by 200. All area calculations made with this
spline curves. Hydrostatic data obtained via this
manner. "20" 14 tons container loaded arrival case of
vessel from stability booklet, taken consider for
calculations as a computation request of Germannisher
Lloyd. Results of computer program developed "Lsmain'”,
listed with comparison of lloyd!s.

Longitudinal strength calculations based on book
written by Prof. Mesut SAVCI . The vessel described
as a floating ohject and this object is a cantilever
beam. This beam differs from the others by distribution
and type of loads on it and carriage by water. All
assumptions made on that this beam stays stable on water
and forces are static.

Sectional areas of frames, borders limited by base
line at bottom and draught at side in [m?], at
longitudinal direction of vessel on real coordinates
multiply by water density creates buoyancy curve.
Weight distribution curve can be obtained by calculating
steel hull, engine plant, load, fuel, water etc.
gravity and longitudinal center of them referencing aft
perpendicular. Difference of two curves gives us
effective load curve. Making numerical computation
with this curve, shear forces and bending moments
obtained at each station point. Bending moment results
at ends has to be zero, it brings no integration
constraint.

Some mistakes ondrawings or in dimensions and
center of gravities of weight and buoyancy are not in
line, reflects to bending moment values not zero at
ends.

In this case either center of gravities made in
line or displacement equalize with total weight or a

linear corrections is made. Limits to linear correction
are,

V1l



For shear forces:

Ok £ = 0.03 Qmax

imax

Qk

Maximum shear force,
Residual shear force at ends.

mu

For bending moments:

Mk £= 0.06 Mmax

Mmax
Mk

Maximum bending moment,
Residual bending moment at ends.

The gantry crame on board moves from front bulkhead
of superstructure at aft to beginning of for castle at
fare. Full figure of crane in computations are:

0 tons of steel weight,
feet,
meters span of feet in transverse direction,
meter pressure area to each foot,

= JF W

From the loading case crane at deck holds 14 tons
a container and completes its moving in eight steps.
Results of values at this positions with graphics
listed as well. After making calculations, maximum
shear force values occurs at 12, 33 th meter from aft
and 83.08 meter fram aft. This section come across the
where superstructure front bulkhead sits at 12,33 and
forecastle starts at 83.08. Bending moment raise to
maximum at aft of hatch coaming.

Maximum shear forces and bending moments also
calculated according to Turk Loydu's rules for steel
hull construction. It has been observed that obtained
values are not pass over the permissible shear stresses
and permissible bending stresses. Results given at the
end of this book.
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Prepared computer programme "LSMAIN" constructed
on modules. Each module has piece of programmes.
They are nat overlay files and all of them are stand
alone enecultable files. Given names to this files
call to:=-give-an :idea-whey they compute:

Date structure is convertible between major
database programmes like Dbase or lotus and numerical
data entered or evaluated can be obtained in ASCII
type also.

After enterin offset date to programme first
draws lines plan to screen to show if any point is
missing or wrong typed, O0One another. While frames
or water lines are drawing, area under curves with
frame number appears bottom.

1iX



BiiLim 1. GIRIS VE AMAG

Bilgisayar yardimi ile dizayn veya mukavemet hesap-
lari yapabilmek, dncelikle ele alinan modelin matematik-
sel olarak saglikli tarif edilebilmesi ile baglayabile-

cektir.

Bilgisayarda matematiksel modelleme vapabilmek,
incelenen konunun @zelliklerine, segilecek y@ntemin ve
elde edilecek sonuglarin hassasiyetine gidre; ya mevcut
yontemlerin kullanilmasi yada ihtiyaglarin gereklerine
gre yeni bir ydntem yaratmak ile mimkiindiir. Bu tezde
yapilan galigmalarda, konu; alan, hacim ve kiitle bilin-
meyenleri ile bunlardan dofan kuvvetlerin ve kuvvet
esasli gerilmelerin hesabi oldugundan bu konularda ya-
pilmig ve kendini ispatlamig ydntemler oldufu gibi alin-

mig Ve kullénllmlgtlr.

Model olarak kullanilan geminin varsayilan bhir ge-
mi olmamasl ve galigma siiresince ayni zamanda inga sii-
recinde olmasi ile geminin bajli oldufu klas kurulusu
hesap sonuglarinin gok yiiksek bir oranla paralellik
gistermesi, diger dzel gemi tipleri ve incelenmesi siz
konusu olabilecek farkli yik dagilimlari igin olmasa
bile ele alinan inceleme durumunun kendini ispatlamasa
agisindan elde edilen sonuglarin saglikli ocldudunu sdy-
lemek mimkindir. Bu sonuglar kargilagtirmali olarak

veri geldifinde verilmigtir.

Ele alinan konunun incelenmesini yapmak lzere

gelistirilen bilgisayar programi ve sonuglarina ait
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giktilardaki metinler bu sonuglarin dodrudan bilgisayar-
dan alinarak uluslararasi nitelikte kullanilmasina ola-
nak vermek Uzere ingilizce olarak hazirlanmis ve sunul-

mugtur,



BOLDM 2. KAPSAM VE TARIFLER

Incelemede kullanilan ve &zellikleri verilen gemi
tek ambarli bir konteyner gemisidir. Orjinal hali ile
glivertesinde kreyni mevcut olmayan gemi, 20 feetlik bir
konteyner sandigini limandan alip ambarinda herhangi
bir yere yerlestirebilecek veya tersini yapabilecek bir
giilverte gantry kreyni ile donatilmig olarak incelenmeye

alinmigtair,

Yapilan hesaplamalarda, mevcut gemi igin hazirla-
nan stabilite kitabindan segilen ve loyd istedi olarak
incelenmig 20 feet, 14 tonluk konteyner yiikld limana

varig durumu ele alinmigtar.

Oncelikle, geminin mevcut kreynsiz halinde, stz
konusu yikleme durumuna ait loyd tarafindan yapilan in-
celeme ve hesap sonuglari ile, hazirlanan program yar-
dimiyla elde edilecek sonuglarin karsilastirmasinin
yapilabilmesi igin incelemeye gemi kreynsiz haldeiiken
baglanmig ve bilgisayar programi giiverte kreynli veya
kreynsiz halde inceleme yapmaya olanak verecek bigimde
hazirlanmigtir. Elde edilen deferler sonuglar kisminda

kargilagtirmalil olarak verilmisgtir.

Bu galigma s&z konusu yiikleme veya bogaltmayi ya-
pabilecek bir kreyn yapisinin veya bu kreyne sahip bir
gemideki ambar mazernasi ve ana giliverte alti tasgaiyic:
vapisinin konstrilktif incelemesi yapilmamig ve fakat
biyle bir durum kargisinda bu b#ilgelerin kargilamasi
gereken kesme kuvvetleri, efilme momentleri ile gerilme
dejerlerinin boyuna mukavemet agisindan durumu ele alin-

migtair.



BOLOM 3. MODELLEME

Girig b@limiinde anlatildif:r gibi, burada incelenen
konu, modelin geometrisine bafli biyiklikler ile tarif
edilecek defierlerin elde edilebilmesi ve bu degerlerin
varilmak istenen sconuca gdre bigimlenmesi ile ortaya

cikarilacaktir.

Elimizdeki model suda yiizen bir cisim ve bu cismin
ylizme gartlari ile birlikte formunun bozulmayacagi sekil-
de statik ve dinamik zorlar altinda galigmasinin saglan-
masl olduguna gdre, galigmanin bu formun belirlenmesi
ile basglamasi gerekmektedir. Formun saflaikli tarif edi-
lebilmesi gemi mihendisligi agisindan bu mihendislik ko-
nusu igine giren pek gok konuda hizli ve ekgnamik bilgi

ve {riin elde sedilmesine olanak verecektir.

Genel bagliklar ile galigma iki grupta toplanabilir
Birinci grup geminin form dizayni ve geligtirilen forma
ait hidrostatik ve stabilite ve baglisi hesaplar, ikin-
ci grup ise mukavemet hesaplari oclarak ele alinabilir.
Burada her iki konumunda baglisi olan bir geometri tari-
fi stiz konusu oldufundan dncelikle bu formun matematik-

sel olarak tarifi yapilmalidar.

Formun tarifi galigmasi #ncelikle, elimizde bir of-
set tablosu bulundufuna gire bu data noktalarindan gegen
en uygun fonksiyonun bulunmasi ile baglayacaktir. Bu
fonksiyon iig boyutlu bir yiizey fonksiyonu oglabilecefdi
gibi iki boyutlu bir gok fonksiyonun olugturdugu egriler

kiimeside olabilir.
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Belirli data noktalarindan gegen uygun bir niimerik
fonksiyon bulunmasi {izerine pek gok galigma mevcuttur.
Lagrange interpolasyon polinomlari, Euler sonlu farklar
ybntemi veya Regresyon analizi bunlardan bir kagaidar.
rnek gisterilen metodlar ya verilen data noktalar:i ile
sinirli yada verilen datalarin belirli oranda afairlikli
ortalamalari ile ilgilidir, bu nedenle burada yapilmak
istenen galigma data sayisinin az veya gok olmasindan
daha fazla olarak, gemi hatlarina uygunluk gi@istermesine
baz alinalabilecek, yeterince hassas bir metod dzerine

kurulmalaidair.

Kiibik spline polinomlari veya tiriz edrileri y@n-~
temi daha @nceden de yapilan pek gok gemi formunun ni-~
merik ifadesi caligmasinda da kullanilmig ve diferleri-
ne gire daha iyi hassasiyet ve diizgtinlide sahip oldugu
géizlenmis bir metod olmasi agisindan bu galigmada kul-

lanilacak model tarifi igin bu y&ntem segilmigtir.



BOLUM 4. GENEL KAVRAMLAR

4L .,1. Formun Tarifi

Gemi ingaatinda, endazehane veya sag isleme atel-
velerinde kullanilan plastik veya gitadan yapilmis
tirizlerin matematik dildeki karsilifai olan tiriz ed-
rileri metodunun gikig noktasi statik olarak edilen in-
ce bir kirigin, potansiyel enerjisinin minimum olmasi
prensibine dayanir [1].

Schinberg 1946 yilinda yalinladifiz bir makalesinde
herhangi bir S(x) tiriz efrisinin asafidaki kosullara

safjlamas: gerektifini vurgulamigtir:

1)- S(x) tiriz efrisi en iyi yaklagim teorisi igin-

de gergek fonksiyon y(x)'e yakinsamalidar.

S(x;) = ¥, 151,2,3, 00000, N (4.1)

olmalaidar.

2)- S(x) tiriz edrisinin derecesi, &rnegdin k ise,
S(x)'in (k-1) dereceye kadar tiirevleri olmali
ve bu tilirevler siirekli olmalidir. Efer S(x)
kiibik ise 1. ve 2. tirevleri siirekil olacaktir.

"k" ainci dereceden bir S(x) tiriz efrisi igin:

5(p)(xi) = Yi(p)(xi) i= 1. ceeeen (4.2)
1



3)- 5(x) tiriz egrisi, 1957'de Holladay'in verdigi
birinci integral teoremini veya minimum efri-
lik 8zelligi (minimum curvature properties)
olarak adlandirilan Holladay teorimini sagla-

malidair [a.b] aralifinda:
a= x4 X5 L -- zlxn = b

olmak zere birinci integral teoremi

b b b

[Yy"(x)]? dx = [S"(x)]? dx + [ym(x)-5"(x)]2dx
. @ (4.3)

ifadesi ile verilmektedir. Burada Y"(x) gergek fonksi-
yonun ikinci tiirevi, S"(x) de tiriz efrisinin (yaklagim

fonsiyonu) ikinci tlrevidir.

Holladay'in minimum efrilik &zelligi teorimine

gbdre su integral minimum olacaktair.

b

Yn(x) ?dx (Lob)

Burada Y"(x), statik efilmeye maruz, ince bir ki-
rigin elastik efrisinin egriligine Gzdegtir. Statik
olarak egilen ince bir kirigin potansiyel enerjisi,
dig kuvvetlerin, kirigi f kadar goktirmek igin yaptig:
orantili ve Y"(x)'e bafli oldufuna giire(4.4)ifadesinin
minimum olmasi demek, kirigin potansiyel enerjisinin
minimum olmasi demektir. Efer S5(x) tiriz efrisi de
(4.4) kosulunu aynen saflar ise, verilen data nokta-

laraindan gegen diizglin bir edri elde etmek mimkiindiir.



Formun matematik ifadesi igin kullanacafimiz tiriz
efjrisi en genel halde bu iig kogulu saglamak zorundadir.
S(x)'in bu kogullara uygunlufu Hlgilisiinde form ifadeside
gergek efriye yakinsar. Aksi halde bir takim sapmalar

ve diizginsilizlikler stz konusudur.
4.2, Kiibik Tiriz Egrisi

Sekil 4.1'deki gibi efilmeye maruz ince bir kiris

igin Bernoulli-Euler yasasina gdre:

M(x) = EI/R(x) (4.5)

yazilabilir. Burada M5x) efilme momenti, EI egilme
rijitligi ve R(x) elastik efrinin edrilik yarigapidir.

Egrilik yarigapi ise:

R(x) = (1+(Y'(x))2) 13 /yn(x) (4.6)

ile belirlidir. VY'(x) elastik edrinin egimi olup, kii-
glik olmasi durumunda veya kabulu ile ihmal edilebilir.

Bu durumda:

R(x) = 1/Y"(x) (L.7)

olarak alinir. Buradaki kabullenme, elastik efrinin
eiminin bilyllk oldudu hallerde problem yaratabilir.
(Gemilerdeki asil efrilik b&lgelerinde oldufu gibi).

Btiylece:

Y"(x)= M(x)/EI (4.8)

elde edilir. EI=1 kabul edersek, (zira daha ilerde ti-
riz egrisi ifadesi elde edilince buradaki EI terimi,
denklemin her iki tarafindan g@irlinerek ortadan kalkacak-

tir). 4.B8'i agafjridaki formda yazmak mimkiindir.

Y'(x) = M(x) (4.9)
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Burada gunu sdyleyebirizki, tiriz tzerine kanan
afjirliklar basit mesnet gibi etkididi igin, mesnetler

arasinda M(x)'in varyasyonu lineerdir.

Elimizde n adet data noktasi, bu datalarin i ve
i+1 araliklari Sekil 4.2'deki gibi olsun. Her bir
aralikta gergek egriye 3. dereceden bir tiriz egrisi
ile yaklagmaktayiz. Buna g@ire herhir aralikta kiibik
tiriz egrisi:

S(x)= a,+b +C

181« dpxT Xy ox X+l (4.10)

i=1.2.3.4...1

formundadir. Bu denklem ile herbir aralikta 4 adet
olmak ilizere toplam 4(n-1) adet katsayiyi bulmamiz ge-
rekmektedir. Bu tiriz egrisinin 4.1.1.,2,3 kosullaraini

safjlamasi gerektifinden:

S(Xi) =Y, i= 1.2.3.....n (4.11)
olmalidir. S'(x) ve S$"(x) deferleri de mevcut ve sii-

reklidir.

Bu galigmada konunun tiriz efrisi teorisinin detay-
11 anlatilmasi olmamasi ve edri ile uygulanabilirliginin
gsterilmesi amaglandigindan bu konudaki teorik bilgigye

daha fazla yer vermeye gerek duyulmamigtair.

Tiriz egrisini olugturan 3 b1, s d1 katsayilary
ile bu fonksiyonun eldesine ait daha genig bilgi ve uy-
gulama #irnekleri kaynakgada verilen [2,3,#] niimerik

analiz kitaplar:i arasinda bulunabilir.
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EI = Sabit

- — o g o
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SEKIL: 4.1. Elastik Egfri
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¥y ///
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]
n i-a Py
xi-i x& * A+1

SEKIL: 4.2. Kiihik Tiriz Efrisi
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L.3. Tiriz Egrisi Ile Ifade Edilen Bélgenin Alaninin,
Bu Alaninin Diisey ve Yatay Eksenlere Gdre Statik

Momentlerinin Bulunmasz1

Elimizde n adet data noktasindan gegen [a,b] ara-
lifinda siirekli ve tilrevlenebilir olan S(x) denklemi
oldufuna giire bu bdlgeye ait edri altinda kalan alan;
her iki data noktasi arasinda kalan alanlar kiimesi ola-

rak ele alinabilir.

Bu durumda yapilacak is; n-1 adet [xi, X, + 1] s1-
nirlari arasinda fonksiyonun belirli integralinin top-

laminin alinmasidar.

xi+1
a=1, b=n
Alani, = S(x)dx 1 4L i 4 n=1
xi£; X Z xi+1

xi

Yukaridaki denklem ile elde edilen alanin diigey ve ya-

tay eksenlere gdre statik momentleri ise:

X1+
Smx= 0.5 Yi?dx 1 £ i £ n-1
xi
ve
xi+1
Smy= Yixidx 14 i £ n-1
xi

olarak bulunur.
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L.4., Hacim ve Hacme Ait Diigey ve Yatay Eksenlere Gire

Statik Momentler ve Koordinatlarinin Bulunmaszi

Buraya kadar anlatilan efriler ve bu efirilerin
gevreledidi alanlar, ayni zamanda bir Ugilncll eksen lize-
rinde belirli noktalardan gegen diizlemler iginde yer
alarak, g boyutlu bir cismin kesitleri iseler, bu alan-
larin cismin sinirlari boyunca integrasyonu bu cisme
ailt hacmi verecektir. Bunun eldesi, hesaplanan alan
degerlerinin, cismin boy yd@nindeki ekseni {izerine, alin-
diklari noktalara ait ordinatlar olarak yerlegtirilmesi
ve bu noktalardan gegirilecek egri altindaki alanin he-

saplanmasi ile olacaktair.

L
Hacim = A(x)dx
0
A(x) = Alan ordinatlari ile elde edilen fonksiyon.
L = Cismin boyu.

Stiz konusu cisme ait hacim merkezinin, diisey ve yatay

geksenlere gfre statik momentleri,

Diigey eksene gdre statik moment:

L

Myz = -)/~ A(z)xdz

0

Yatay eksene gdre statik moment:

Momentin hesaplanmasi igin ®nce, bu eksenin iginde
bulundufju diizlemden, bu diizleme paralel diizlemler ile
cismin kesigme yilizeylerinin alanlarinin hesablanmasi
gereklidir. Alanlar bulunduktan sonra yapilacak ig bu
alanlarin eksen diizlemine olan uzakliklari ile garpimi-

nin toplaminin alinmasidir.
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Bu alanlara yatay kesit alanlari dersek, bu alan-
larin sainirlarini olugsturan apsis ve ordinat noktalari,
elimizdeki data noktalarinin sabit yiiksekliklerde, cisim

boyunca okunacak deferleri clacaktir.

Bu data noktalarindan gegen egrinin bulunmasi ve
bu efri altindaki alanin, yukarda anlatildidi gibi he-~

sabi gereklidir.

Saonug alarak:

z

Mxy= AW(z)zdz

olarak bulunur. Burada AW(z) yatay kesit alanlari fonk-

siyonu, z cismin yilksekligidir.

Hacim merkezinin yatay veya diigey koordinatlarinin
bulunmasi, elde edilen momentlere cismin hacminin bdlim-

mesi ile olacaktair.

Hacim merkezinin yatay mesafesi:

Leb = Myz/Hacim
Hacim merkezinin diigey mesafesi:
KB = Mxy/Hacim
Enine metesantr yarigapzi:
L

BM = 1/3( v(x)3dx)/Hacim

0

Boyuna metesantr yarigapai:
L

BML = J v(x)x2dx/Hacim

0
olarak bulunur. Burada y(x) ele alinan yiikseklikteki

yatay kesitin efri denklemidir.



BiLOM 5. SAKIN SUDA BOYUNA MUKAVEMET HESABI

Gemi modelleme b#liimiinde de bahsedildigi gibi suda
ylizen bir cisimdir. Bu cismin mukavemet hesabi konusun-
da Profesdr Mesut SAVCI [5] tarafindan yayainlanan eser-
de, cisim bir kirigtir ve normal kiriglerden farki,
tizerine gelen kuvvetlerin dagilis geklindeki tzellikle,
su tarafindan taginmasindan dolayi normal mesnetlerden
farkli olugudur. Gemilerin boyuna mukavemet hesabi bu
kirigin suda dengede durdugu kabul edilerek statik ola-

rak yapilir.
5.1. Sephiye Egrisi

Elimizde mecut olan ofset tablosu deferleri gemiye
ait istasyon postalarinin belirli su hatlarinda okunan
yari geniglikleridir. Formun tarifi kisminda anlatilan
kiibik triz efrileri kullanarak bu noktalardan gegen eg-
rinin denklemi elde edilebilir ve bu efrinin sinirladig:

alan hesabi yapilabilir.

Sakin suda gemiye ait sephiye efirisi, yiUkll su
hattindaki draft yiksekliginin, gemi kaide hattindan
itibaren, her istasyon igin elde edilen efriler ile te-
sigtidi noktaya kadar olan alanlaran [mz], boy vyidniinde
sz konusu istasyonlarda, su yofunlugu 1.025 [Tan/m3]
ile garpilarak, ordinat [Ton/m] olarak kullanilmalar:
ile olugacak efdridir. Drafta ait yukseklikle, istasyan
postasina ait efrinin kesigme noktasi, kurulacak bir
ddngld igerisinde, 8nce bu deferin altinda kaldigi su
hattinin bulunmasi ve daha sonra bu su hattina ait denk-

lemde yerine konmasi ile ortaya gikacaktair.
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5.2. Afarlik Efrisi

Gemi agairliginin en Gnemli kisim tekne agirligidar,
dijer kismaini ise yik, makina, yakit, su v.s. olugturur.
Bu agairliklarin hesabi, Sekil 5.71'de g@rlilddgd gibi,
geminin ele alinan inceleme durumundaki yikld su hattina
kadar su gekmesine sebep olan her elemanin, birer birer
referans noktasi olarak alinacak noktaya gdre ki bizim
durumumuzda ilk istasyon postasidir, basladigi ve bittigi
noktalar ile afirlik merkezinin konumun belirlenmesi ve
bu elemanlarin siiperpozisyonu ile yapilir. Agdirlik mer-
kezi, elemanin etkime geklinin belirlenmesi ve gemi afir-

liginin boyuna yerinin hesabi igin gereklidir.

Etkime geklinin daha anlagilair tarifi igin Sekil
5.2'de gdsterildigi gibi, elemanin yayili yiik olarak ta-
rifi yapilacadindan, bu yayili yiikiin sol tarafindaki
yliksekligine b, sag tarafindaki yiuksekligine a, eleman
agirligaina T [Ton], agirlik merkezinin sol kenardan me-

safesine yl [m] ve eleman boyuna 1 [m] diyelim.

c= 2.yl.T/1% [Ton/m]
b= 4.T/1-3 ¢ [Ton/m]
a= (3.c-b)/2  [Ton/m]

denklemleri ile belirlenir. a ve b'nin degerleri bu
elemanin homojen bir yayili yiik veya bir trapez yiik gek-

linde etkiyecefini g#dsterecektir.

Gemi agirlidinin boyuna yeri:

Leg = [ZG.1]/u
ile belirlenebilir. Burada:

Lcg

Gemi agirlifinin afirlik merkezinin boyuna konumu[m]
Eleman agirlig: [Ionl,

Elemanin adirlik merkezinin ilk postaya mesafesi[m],

1]

Toplam gemi agirlifaidar [Ion].

I
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Bu efri, siiperpozisyon sonrasi ortaya gikan ve et-

kime bdlgeleri arasinda siirekli dogrulardan olusgan bi-
rinci dereceden bir egridir.

h gl

Geamnisliei

YUk mio o=

Meanarinan
[ L Bk Sak To¥ )
Nomoms Arncgmsr

Moamrewi

B P arrsmmes
MNok s s

Y

Tnomliearnars YuUkkie
AQAr-l1ik Merke2iAmiAn
e Famr~mrym

Mkt amm L ryodas

PAae am om ot s wm A

SEKIL: 5.1. Ajirlik Merkezi Tesbiti

SEKIL: 5.2. Yiik Etkime Merkezinin Teshiti
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5.3. Yik, Kesme Kuvveti ve Efilme Momentinin Bulunmasi

Yukarda belirtildigi gibi afirlik efrisi belirlen-
dikten sonra bu efrinin sephiye efrisinden farklari ali-
nir. Sekil 5.3'de sephiye ve agirlik efrileri ve bunla-
rin farki olan yik efrisi g@riilmektedir. a(x) sephiye

ordinati oldufjuna g8éire, sephivye,

L
D = .jn a(x)dx (5.1)
0
olur. g(x) afirlik ordinati oldujuna g8re afirlik,
L
D = g(x)dx

(5.2)
0

dir. VYik ordinati p(x)=q(x)-a(x) olur. Bunun integras-

yonu ile kesme kuvveti bulunur.

L
Q(x) =jp(x)dx
(5.3)
]

Q(0)=0 oldufundan integrasyon sabitesi yoktur. Kesme

kuvvetinin integrasyonundan da efilme momenti bulunur.

L L

L
M(x):f Q(x)dx=fjp(x)dxdx (5.4)
0

0 0

Burada M(0)=0 olmasi gerektifinden integrasyaon sa-
biti olamaz. Geminin agarlik merkezi ve sephiye merke-
zinin ayni dilgeyde bulunmamasi, #Hlgl veya gizim hatala-
rindan dolayi kesme kuvveti veya egilme momenti nihayet-

lerde sifir olmayabilir. Bu durumda lineer dizeltme
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veya agirlik merkezlerinin egitlenmesi veya deplasmanin
gemi afirligina egit hale getirilmesi gerekir. Bu konu-
da detayli bilgi [5,6] numarali kaynakta bulunabilir.

Lineer diizeltme sinirlari,
Kesme kuvvetli igin:
Qk 42 0.03 Qmax

max = Maksimum kesme kuvveti,

Gk

Nihayetlerde kalan kesme kuvveti,

Fgilme momenti icgin:

Mk & 0.06 Mmax

Mmax
Mk

Maksimum egilme mamenti,

Nihayetlerde kalan moment.

Kesme kuvvetl ve efilme momenti efrileri Jekil 5.2!

de gdsterilmisgtir.

5.4. Sehimin Bulunmaszi

Sehimleri bulmak igin 5.4 ifadesini iki kere integ-

re etmek gerekir. Sehim,

y"(x) = -M(x)/EI(x) (5.5)

i(x) I+/I(x) dersek,
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TRTIS® MMMA
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Yik ve Sehiye Egrileri

5.3. Agirlik,

SEKIL:
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L
v1(x) =-(“j“ M(x)i(x)dx + Co)/EI+ (5.6)
8]
I(x) = Geminin herhangi bir kesitinin atalet momenti,
I+ = Beminin orta kesitinin atalet momenti,
Co = Integrasyon sabiti.
Bu sonuncu deeri ikinci bir integrasyonla ve y(L) = O

yaparak bulabiliriz.

L

L
y(x) = —(ﬁjﬁ —)H M(x)i(x)dxdx + Cox)/EI+ (5.7)
g 0

Burada y(0) = 0 segmekle yeni bir sabit kullanilmamig

olur.

L L
Co = {J--/}.M(x)i(x)dxdx)/ELI+ (5.8)
0 0
L L
y(x) = -(u)— d;(&(x)i(x)dxdx)/EI+ (5.9)
0 0

L L
+(¢)ﬁ V/f&(x)i(x)dxdx) x/ELI+ (5.10)
0 0

Yukaridaki ifadeler Sekil 5.5'de gdsterilmigtir.

Buradan gtriiliiyor ki sehimin maksimum oldufu yerde y'(x)

si1fir olmaktadir.
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M () a ()

E X+

v ' o(x)
ak:s
N\

SEKIL: 5.5. Sehim Ejrisi



SONUGLAR VE {ONERILER

Blim 4'de tarif edildigi gibi gemiye ait en kesit
alanlari, su hatti alanlari bulunarak buradan hacim
merkezinin boyuna yeri, hacim, deplasman elde edilmig
ve tekne kirigi Gizerine gelen agairliklar ve bu afirlik-
larin boyuna yeri ile egitligi saflandiktan sonra, bd-
ldm 5'de tariflendigi gibi integrasyon iglemi ile arag-
tirma konusu olan kesme kuvveti ve edilme momentleri
ile bu degerlerdeh tiiretilen sehim ve gerilmeler elde

edilmigtir.

Tekne kirigi tizerine gelen afirliklar, incelenen
ylikleme durumuna ait olmak {zere, tekne agirligi; her
postadaki tekneyi olugturan elemanlarain agarliklarin
hesabi ile donatim afirligi; makina, elektrik, boru,
mobilya, boya afirliklari ve defisken agairliklar; ba-
last, yafj, yakit ve su afirliklari ile tasinan yikiln
agirliinin ve hesaplanan her elemanin boyuna yerinin
tarifi ile b&ilim 5'de anlatilan afairlik efrisi elde

edilmigtir.

Integrasyon iglemi bilgisayar programlari yardimiy-
la yapildigaindan, eﬁri altindaki alan hesaplari igin
edri denklemleri kullanilarak dofrudan integrasyon,
kuvvet ve moment hesaplari igin nimerik integrasyon
ytntemlerinden biri olan trapez metodu kullanilmigtar
[6,7,8,9,10]
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Aragtirmada ele alinan 20 feet, 14 ton tam yikld
limana varig durumuna ait boyuna mukavemet hesabi, ar-
jinal hali ile giiverte kreyni olmayan ve ekte genel
karakteristikleri verilen gemi igin Alman loydu tara-
findan yapilmigtair. Gilverte kreynli hale ait sonuglari
sunmadan Bnce loyd hesap deferleri ile bu aragtirma so-
nucunda hazirlanan bilgisayar programi "LSMAIN" sonug-
larinin kargilagtirmasi Ek B'de verilmigtir. Sonuglar,
ayni notasyona karsilik gelen deferlerin karsilastiril-
masi sunug bigiminin g8rdlebilmesi igin orjinal hali

ile verilmistir.
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EK- A: INCELEMESI YAPILAN GEMI

Gemi Adi
ayit Limani

insaa Tersanesi

Ana Boyutlar
Tam Bay

Kaimeler Arasi boy
Kalip Genigligi
Kalip Derinligi
Yaz Yikld Draftz
Ambar Adedi
Ambar Boyu

Ambar Genigligi
Deplasman

Klas

Kayit Numarasi
Tekne

Makine

M/V HAMBURG

HAMBURG
Marmara

Marmara

Transport A.S.

Tersanesi

Kidrfez - KOCAELI

94,50 m
86.91 m
15.82 m
7.90 m
6.02 m
1

55.80 m
12.96 m
6524 .71

33006
+100 AL
+MC AUT

(Omur sagi altindan)

Ton

: Germanisher Lloyd

CONTAINER SHIP
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GEMI 0UZERINDEKI YK DABILIMI

Yikleme
Durumu

—~ . o -

Kig
Nihayet

-~

[m]

-~~~ o~

Bag
Nihayet
(m]

o~~~ -~

Agirlik

Merkezinin

Yeri

e r . . P - o~~~

(m]

Yik
Agirliga
[m]

P Py s s P

172.1740

21.9000
227.6000
262.6000
140.0000
210.0000
210.0000
112.0000
170.3310
210.0000
112.0000

27.0000
210.0000
112.0000
169.7990
210.0000
112.0000
195.7000
174.6000
167.5630
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Yikleme Kag Basg Agirlaik ¥Yik
Durumu Nihayet Nihayet Merkezinin AJirlig:
[m] [m] Yeri [m] [m]
07 52,4360 58,5360 55,4860 210.0000
07 52.5100 78,9490 61,7200 170.0000
07 52,8470 58,9470 55.8970 112.0000
07 58.5680 64.6680 61.6180 210.0000
07 58.9850 65,0850 62.0350 112.0000
07 60.9970 70.7630 65.6250 172 .7890
07 64.7000 70.8000 67.7500 210.0000
07 65.1280 71.2280 68.1780 98.0000
07 67.9300 81,5490 73.8400 117.8000
07 69.0710 81.5500 73.8400 94.0000
07 70,7630 81,5500 74,9320 151.9220
07 70.8320 76.9320 73.8820 182.0000
07 71.2610 77.3610 74.3110 98.0000
c7 77.3960 83.4960 80.4460 56.0000
07 81.5500 91.5500 85.7810 139.4550
07 81.5500 83,4990 82.4500 5,.5000
07 83.4990 951.0020 86.0000 192,3000
07 84,0990 86.4990 85.1300 12.5000

* Gemi trimi ve meydana gelen agirlik farki ile sephiye
ve afirliginin boyuna yerinin egitlenmesi amaciyla

balans afirlifdi olarak eklenmigtir.



EK- A: UYGULAMA VE PROGRAM SONUGLARI KARSILASTIRMASI

Project 048 "Longit'l Strength Calculations In Still-
water Condition Germanischer Lloyd Inves-
tigations Peak Values.

Span Shear Forces Span Bending Moments
[m] [kN] {m] [ kNm]
10.759 1843.96 34,114 33491.16
11,927 1500.24 91.616 -0.13
12.862 1538.31
13.33 1537.86
17.537 1689.99
20.00 950,91
25.952 710.35
26.186 729.92
32.258 18.69
44,526 ~-747 .17
49,327 -862.01
56.574 -513.22
62.651 -390.,96
62,885 -398.82
63.119 -396.21
67.326 -447.,08
75.04 -104.18
79.699 -1475.48
81.585 -1694.11
89.766 1.85
Maximium Peak Values of
Bending Distance From Shear Distance From
Moment Aft Perpen. Force Aft Perpend.
{kNm] [m] [kN] [m] ‘
33491.16 34.114 1843.96 12,609
Read-Out Bending Shear Distance From
Points Moment Force Aft Perpendicular
[kNm] [kN] (m]
1 14086.63 1509.55 14.05
2 25956.89 950.92 21.85
3 33491.06 18.7 34.11
4 27709.49 ~-747.16 46,38
5 18467.6 -518.25 58.64
6 13091.21 -379.57 70,91
7 8007.9 ~-1475.47 81.55
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Project 048 "Longit'l Strength Calculations In Still-
water Condition Lsmain Results Peak Values

Span Shear Forces Span Bending Moments
[m] [kN] [m] [kNm]
12,3256 1839.12 33.781 33149.46
11.8691 1923.41 91,300 1.25
13.2386 1712.76
14.6081 1520.02
15.5211 1531.3
19,6297 1684,06
21,9122 $12.75
26,9337 694,48
33.3248 28.63
46,1069 -782.,15
51.1284 -955.,29
57.06289 -517.52
57.9759 -492.12
64,8235 ~-323.59
65.7365 -330.59
67.5625 -365.92
68.4755 —-345,46
77.6056 —-241.86
81.7141 -1498.41
83,0836 -1685,88
91.3007 -7.96
Maximium Peak Values of
Bending Distance From Shear Distance From
Moment Aft Perpen. Force Aft Perpend.
[kNm] (m] [kN] (m]
33149.46 33.7813 1939.12 12,3256
Read~Out Bending Shear Distance From
Points Moment Force Aft Perpendicular
[kNm] [kN] [m]
1 14790.98 1513.24 14,05
2 26573.93 936.27 21.85
3 33125.59 -93.,31 34.11
4 26298.49 -7385.4 46,38
5 17111.17 —-475.46 58.64
6 12511.35 -331.76 70.91
7 7897.72 —-1461.42 81,55
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Yukarida verilen sonuglar,istasyon postalarindan
elde edilen sephiye edrisinin, 200 esit pargaya b#liine-
rek yeterli siklikta aralik tarifi ile yapilan niimerik
analiz sonuglarindan alintilardair. Bu degerlerin ta-

maninin listesi ve bu dederlerin olusturdudu grafikler
agajidaki gibidir.

TABLO: EK-A. Kesme Kuvveti ve Efilme Mamenti
Boyuna Mukavemet Hesaba
Sakin Su-Limana Varis
Proje = 048
Yikleme Durumu= 07

Aralik AdJirlik Sephiye Etkin Y{ik Kesme Egilme
(1-2) Kuvveti Momenti
(m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5
0.0000 232.53 23,19 209, 34 -0.03 0.00
0.4565 222.29 23.19 199.11 89.01 19.36
0.9130 212,06 27.98 184,08 175.858 79.75
1.3695 201.83 32.68 163.15 255.32 178.11
1.8260 191.60 36.87 154.73 328.47 311.36
2.2825 175.04 40,46 134,57 393.82 476,22
2.7390 167.71 44 .14 123,58 452.05 669.29
3.1955 153.09 48,35 104,74 503.38 887.37
3.6520 142.80 53.55 89.35 546,71 1127.06
4,1085 132.71 60.21 72,50 582.43 1384.79
4,5650 122.52 68,74 53.79 60S8.6S 1656.89
5.0215 112.34 79.45 32,88 627.53 1939.29
5.4780 307.05 92.63 214 .42 681.58 2238.10
5.9345 327.63 108.57 219,06 777 .63 2571.16
6,3910 348.20 127.57 220,64 874.56 2948.28
6.8476 372.52 150,06 222,46 971.64 3369.68
7.3041 389.57 175.08 224 .48 1069.13 3835.49
7.7606 426.62 201,57 225,06 1166.97 4345.,88
8.2171 453.68 228,44 225,23 1264.90 4900,96
8.6736 480.73 254,67 226,06 1363.18 5500.82
9.1301 507.78 279.22 228.56 1462.51 6145.,79
9.5866 534.83 301.384 232.89 1563.73 6836,54
10.0431 561.88 323,33 238.55 1667 .47 7574.06
10.439¢6 588.93 343,87 245,08 1774 ,14 8359.62
10.9561 555.49 364,06 191,43 1870.12 9191.43
11,4126 404.66 384,37 20,29 1914.78 10055, 34
11.8691 439.26 405,22 34.04 1923.41 10931.41
12,3258 478.28 426.59 51,70 1939.12 11813.04
12.7821 112.61 448,30 —-335.69 1870.38 12682.57

13.2386 132.70 470.19 -337.49 1712.76 13500.43
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TABLO: EK-A'in Devami: Kesme Kuvveti ve EJilme Momenti
Boyuna Mukavemet Hesabi
Sakan Su-Limana Varaig
Proje = 048
Yikleme Durumu= 07

Aralik AJirlik Sephiye Etkin Yiik Kesme E§ilme
‘ (1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5

13.6951 184.62 492.10 -307.48 1561.59 14247.80
14,1516 566,09 513.86 52,23 1489.40 14946.48
14,6081 580.45 535.33 55.11 1520,02 15635.66
15.0646 564,53 556.45 8.08 1530.63 16331.98
15.5211 588.44 577.15 11.28 1531.30 17030.87
15,9776 609, 38 597.38 11.99 1532.96 17730.29
16,4341 660.02 617.08 42,94 1541.94 18432.14
16.8906 683.46 636.20 47 .26 1559,.07 19139.95
17.3471 707.18 654.84 52.34 1578.43 19856.09
17.8036 730.91 673.24 57.67 1600.21 20581.62
18.2601 754.63 691.65 62.98 1624 .41 21317.64
18.7166 778,36 710.33 68.03 1650.94 22065.25
19.1731 802,09 729.53 72.56 1679.56 22825.44
19.6297 712,29 749.38 -37.08 1684,06 23593.19
20.0862 418.23 768,42 ~351.19 1521.81 24340.92
20.5427 435,39 788 .88 ~353.50 1427.45 25030.07
20.9992 452,54 807.01 ~354.47 1262.57 25644.07
21.4557 413,93 823.03 -409.10 1085.38 26179.99
21,9122 499,47 836,22 ~-336.75 912.75 26636.07
22,3687 839,59 846,45 -6.86 832.45 27034.41
22.8252 841,99 854,39 -12.40 826.60 27413.10
23.2817 844,39 860.82 ~16.43 818.83 27788.67
23,7382 846,79 866.50 -19.70 809.53 28160.34
24,1947 849.19 872.18 -22,99 798.74 28527.43
24,6512 851.59 878.46 -26.87 786.20 28889.20
25,1077 853.99 885.20 ~-31.21 771.70 29244.79
25.5642 856,39 8%2.10 -35.70 755,16 29593.30
26,0207 858.80 898.85 -40.05 736.62 29933.80
26,4772 861.20 905.14 ~43,94 716.29 30265.43
26.9337 863.60 910.69 —-47.089 694.48 30587.44
27.33902 866.00 915,45 ~49,45 671.56 30899.24
27.8467 868.40 919,54 -51.14 647.83 31200.40
28,3032 825,77 923.07 -97.30 613.29 31488.25
28,7597 817.8S 926,17 -108.28 565.77 31757.37
29,2162 819.71 928.96 -1038.26 515.58 32004.19
29.6727 821.52 931.53 -110.01 465,04 32228.02
30.1292 823.34 933.88 -110.55 414.25 32428.72
30,5857 825.15 936.03 -110.,88 363.29 32606.19
31.0422 826.97 937.98 -111.01 312.26 32760,39
31.4987 810.75 939.73 ~128,98 257.13 32890, 35
31.9552 814,37 941,29 -126.92 198.41 32994.33
32.4117 817.99 942.67 -124.68 140.70 33071.74

32.8683 821.61 943.88 -122.28 84,08 33123.04
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TABLO: EK-A'in Devami: Kesme Kuvveti ve Ejilme Momenti
Boyuna Mukavemet Hesabi
Sakin Su-Limana Varaisg
Proje = 048
Yilkleme Durumu= 07

Aralik AJirlik Sephiye Etkin Yiik Kesme EGilme
] (1-2) Kuvveti Momenti
[m] (kN/m] [kN/m] [kN/m] [kN] [ kNm]
1 2 3 4 5

33.3248 825.23 S44.93 -118.71 28.63 33148.77
33.7813 828.84 945,84 -116,99 -25.60 33149.46
34,2378 652,34 946.60 -294 .26 -1419.64 33116.31
34,6943 836.08 947.24 -111.16 -212,33 33040.54
35,1508 839.70 847 .7S -108.,05 —-262.49 32932.16
35.6073 862,96 948.15 -85.19 -306.70 32802,24
36.0638 866,57 948.43 -81.86 -344.,92 32653.51
36.5203 870.19 948.62 -78.43 -381.57 32487.68
36.9768 873.81 948.71 -74.90 —-416,.62 32305.49
37.4333 877 .42 948.72 -71.30 -450.03 32107.68
37.8898 881.04 948,69 -67.65 -481,78 31894.99
38.3463 884,66 948,64 ~63.98 -511,85 31668,20
38.8028 888,27 948.58 -60.31 -540.,24 31428,06
39.2593 891.89 948.54 —-56.65 -566.96 31175.34
39.7158 895,51 948.52 ~-53.01 -592.02 30910,80
40,1723 899.12 948.52 -49,39 -615,43 30635.,19
40,6288 902.74 948.52 —-45,78 -637.19 30349.28
41,0853 906. 36 948.53 -42 .17 -657,.30 30053.81
41,5418 944,89 948.54 -3.65 -667.80 29751, 35
41,9983 940.62 948.54 -7.92 -670.47 29445.,89
42,4548 936.35 $48.53 -12.19 ~-675.10 29138.76
42.9113 932.07 948.53 -16,45 -681.67 28829.08
43,3678 927.80 948.52 -20,71 -690,18 28515.95
43.8243 923.53 948.51 —-24.,97 -700,65 28198.49
44,2808 8919.26 948.50 -29,24 -713,05 27875.81
44,7373 914,99 948,49 -33.50 -727.,41 27547.02
45,1938 910.72 948.49 -37.77 -743.71 27211.24
45.6504 906.45 948.48 -42.03 -761.96 26867.57
46,1069 902.18 948.48 -46.30 -782.15 26515.,12
46.5634 897.91 948.47 -50,57 -804.30 26153.01
47.0199 893.64 948.47 -54.83 -828.39 25780, 35
47.4764 889,37 948.46 -59.,10 —~854 .43 25396.24
47,9329 885.10 948.46 -63.36 -882.41 24999.81
48,3894 880.82 948,45 -867.63 -912.34 24590,15
48,8459 950.01 948.45 1.56 -927.46 22170.21
43,3024 944 .53 948,44 -3.91 ~-828,03 23746,70
49,7589 939.05 948.43 -9.38 -931.10 23322, 35
50.2154 933.57 948,43 -14 .86 —-936.66 22896.03
50.6719 928.09 948,42 -20.33 —-944 .73 22466.60
51.1284 922.61 948,42 -25.81 -955.29 22032.92
51.5849 1075.31 948,42 126.883 -932.25 21602.08
52.0414 1070.,70 948, 41 122,28 -875.41 21189.48

52.4979 1066.08 948, 41 117.67 -820.68 20802, 34
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TABLO: EK-A'in Devami: Kesme Kuvveti ve Egilme Momenti

Aralik

[m]
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76
76

78
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86

88
88
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89

980
90
91
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TABLO: EK-B. Sehim, Atalet Momenti ve Gerilmeler

Aralik Sehim Atalet Kesit Modiill Egilme Ger,
Momenti Ust Alt Ust Alt
Taban Taban
[m] [cm] [m4] [m3] [N/mm2 ]
0.0000 0.00 0.81 0.544 10.588 0.000 0.000
0.4565 0.03 1.38 0.775 0.850 0.028% 0.023
0.9130 0.05 1,38 0.775 0.850 0.103 0.094
1.3695 0.08 1.38 0.775 0.850 0.230 0.210
1.8260 0.11 1.38 0.775 0.850 0.401 0.366
2.2825 0.14 1.38 0,775 0.850 0.614 0.560
2.7390 0.16 1.38 0.775 0,850 0.863 0.787
3.1955 0.19 1.38 0.775 0.85¢0 1.144 1.044
3.6520 0.22 2.00 0.510 0.582 2.206 1.936
4,1085 0.24 2.00 0.510 0,582 2.711 2.378
4,5650 0.27 2.00 0.510 0,582 3.243 2.846
5.0215 0.30 2.00 0.510 0.582 3.796 3.331
5.4780 0.32 2.00 0.510 0.582 4,381 3.844
5.9345 0.35 2.00 0.510 0.582 5.033 4,416
6.3910 0.38 2.30 0.533 0.620 5.527 4,751
6.8476 0.40 2.30 0.533 0.62¢0 6.316 5.430
7.3041 0.43 2.30 0.533 0.620 7.190 6,180
7.7606 0.46 2.30 0.533 0.620 8.146 7.003
8,.2171 0.48 2.30 0.533 0,620 9.187 7.897
8.6736 0.51 2.30 0.533 0.620 10.311 8.864
9.,1301 0.53 2.30 0.533 0.620 11.520 9,303
9.5866 0.56 2.30 0.533 0.620 12.815% 11.016
10.0431 0.58 2.30 0.533 0.620 14.198 12.204
10,4996 0.61 2.30 0.533 0.620 15.670 13.470
10,9561 0.63 2.30 0.533 0.620 17.229 14.810
11,4126 0.65 2.30 0.533 0.620 18.849 16.202
11.8691 0.68 2.30 0.533 0.620 20.491 17.614
12,3256 0.70 2.30 0.533 0.620 22.144 19.035
12.7821 0.72 2.30 0.533 0.620 23.774 20.436
13.2386 0.74 2.30 0.533 0.6290 25.307 21.754
13.6951 0.76 2.30 0.533 0.620 26.708 22.958
14,1516 0.78 4,47 0.934 1.345 15,997 112.105
14,6081 0.80 4,47 0.934 1,345 16,735 11,617
15.0646 0.82 4.47 0.934 1.345 17.480 12,135
15,5211 0.84 4,47 0.934a 1,345 18.228 12.865¢
15.9776 0.86 4 .47 0,934 1,345 18.977 13.174
16.4341 0,88 4.47 0.93¢4 1,345 19.728 13.695
16.83906 0.90 4,47 0.934 1,345 20.485 14,221
17.3471 0.92 4.47 0.934 1,345 21.252 14.753
17.8036 0.93 4,47 0.934 1,345 22.028 15.292
18,2601 0,95 4,47 0.934 1.345 22.816 15.839
18,7166 0.97 4.47 0.934 1.345 23.616 16,395
19.1731 0.98 4 .47 0.934 1.345 24.430 16.959
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TABLO: EK-B. Sehim, Atalet Momenti ve Gerilmeler

Aralik Sehim  Atalet Kesit Moduli Egilme Ger.
Momenti Ust Alt Ust Alt
Taban Taban
[m] [cm] [ma] [m3] [N/mm2 ]}

19.6297 1.00 4.47 0.934% 1.345 25.252 17.530
20.0862 1.01 4.47 0.934 1,345 26.052 18.085
20.5427 1.03 4,47 0.934 1.345 26.790 18.597
20.9992 1.04 4,47 0.934 1.345 27.447 19.054
21,4557 1.05 7.89 1.483 1.841 17.652 14,214
21.9122 1.07 9.70 1.576 2.810 16.897 9.479
22.3687 1.08 S.70 1.576 2.810 17.149 9.620
22,8252 1,09 9.70 1.576 2.810 17.389 9,755
23.2817 1.10 9.70 1.576 2.810 17.628 9,889
23,7382 1.11 9,70 1.576 2.810 17.863 10.021
24,1947 1.13 S.70 1.576 2,810 18.096 10,152
24,6512 1.14 S.70 1.576 2.810 18.326 10.280
25,1077 1.15 89.70 1.576 2.810 18.551 10,407
25.5642 1.16 9.70 1.576 2.810 18.772 10,531
26,0207 1.17 9.70 1.576 2,810 18.988 10,652
26.4772 1.18 9.70 1.576 2.810 15.199 10.770
26.9337 1.18 9.70 1,576 2.810 19.403 10,885
27.3902 1.20 9.70 1.576 2.810 19.601 10,996
27.8467 1.21 9.70 1.576 2,810 19.792 11,103
28.3032 1.21 g9.70 1.576 2.810 419.974 11,205
28.7597 1.22 9.70 1.576 2.810 20.145 11,301
29.2162 1.23 9.70 1,576 2.810 20,302 11,389
29.6727 1.24 8.70 1.576 2.810 20.444 11,468
30,1292 1.24 9.70 1.576 2.810 20,571 11.,54¢0
30.5857 1.28 9.70 1.576 2.810 20.684 11.603
31.0422 1.26 9.70 1.576 2.810 20,781 11.658
31.4987 1.286 9.70 1.576 2.810 20.864 11,704
31.9552 1.27 9.70 1.576 2.810 20.930 11,741
32.4117 1.27 9.70 1.576 2.810 20,979 11,769
32.8683 1.28 9.70 1,576 2,810 21.012 11.787
33.3248 1.28 S.70 1.576 2.810 21,028 11.796
33,7813 1.29 9.70 1.576 2.810 21,028 11,7986
34,2378 1.29 10,05 1.650 2.863 20.067 11.566
34,6943 1.30 10.05 1.650 2.863 20,022 11.540
35,1508 1.30 10.05 1.650 2.863 19.9586 11.502
35,6073 1.30 10.05 1.650 2.863 19,877 11,456
36.0638 1.31 10.05S 1.650 2.863 19.787 11.404
36.5203 1.31 10.05 1.650 2.863 19.687 11,346
36.9768 1.31 10.05 1.650 2.863 19.576 11,283
37.4333 1.31 10.05 1.650 2,863 19.4586 11,214
37.8898 1.31 10.05 1.650 2.863 19.327 11,139
38,3463 1.31 10,05 1.650 2,863 19.1%0 11.060
38.8028 1.32 10,05 1.650 2.863 19.044 10,976
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TABLO: EK-8. Sehim, Atalet Momenti ve Gerilmeler

Aralik Sehim Atalet Kesit Modlili Egilme Ger.
Momenti Ust Alt Ust Alt
Taban Taban
[m] [cm] [m4] [m3] [N/mm2 ]

39.2593 1.32 10,05 1.650 2.863 18.891 10.888
39.7158 1.32 10.05 1.650 2,863 18.731 10,796
40.1723 1.32 10.058 1.650 2,863 18.564 10,699
40.6288 1,32 10,05 1.650 2.863 18.391 10,600
41,0853 1.31 10,05 1.650 2.863 18.212 10,496
41.5418 1,31 10.05 1.650 2.863 18.028 10.391
41,9983 1.31 10.05 1.650 2.863 17.843 10,284
42,4548 1.31 10.05 1.650 2.863 17.657 10,177
42.9113 1.31 10.05 1.650 2.863 17.470 10.069
43,3678 1.31 10.05 1.650 2.863 17.280 9.859
43.8243 1.30 10.05 1.650 2.863 17.087 9.848
44,2808 1.30 10.05 1,650 2.863 16.892 9.736
44,7373 1.30 10,05 1.650 2.863 16.693 9.621
45,1938 1.29 10.05 1.650 2.863 16,489 5.504
45,6504 1.29 10.05 1.650 2,863 16.281 9.384
46.1069 1.29 10.05 1.650 2.863 16.067 9.261
46,5634 1.28 10.05% 1,650 2.863 15.848 9.134
47.0199 1.28 10,05 1.650 2.863 15.622 9.004
47 .4764 1.27 10,05 1,650 2,863 15.388 8.870
47,9329 1,27 10.05 1.650 2.863 15,149 8.731
48,3894 1.26 10.05 1.650 2,863 14,901 8.588
48,8459 1.26 10.05 1.650 2.863 14,646 8.442
49,3024 1.25 10.05 1.650 2.863 14.3S30 8.294
49,7589 1.25 10.05 1.650 2.863 14.133 8.145
50.2154 1.24 10,05 1.650 2.863 13.874 7.997
50.6719 1.23 10.05 1.650 2.863 13.614 7.847
51.1284 1,23 10,05 1.650 2,863 13.351 7.695
51.5849 1.22 10,05 1.650 2.863 13.0S0 7.545
52.0414 1.21 10,05 1.650 2.863 12.840 7.401
52.4979 1.21 10,05 1.650 2.863 12.606 7.265
52.9544 1.20 10,05 1.650 2.863 12.385 7.138
53.4109 1.19 10.05 1.650 2.863 12.178 7.019
53.8674 1.18 10.05 1.650 2.863 11.982 6.906
54,3239 1.17 10.05 1.650 2.863 11.796 6.799
54,7804 1.17 10.05 1.650 2.863 11.620 6.687
55.2369 1.16 10.05 1,650 2,863 11.452 6.600
55.6934 1.15 10,05 1.650 2,863 11.291 6.508
56.1499 1.14 10.05 1.650 2.863 11.137 6.419
56.6064 1.13 10,05 1.650 2.863 10.987 6.333
57.0629 1.12 10.05 1.650 2.863 10.842 6.249
57.5194 1.11 10.05 1.650 2.863 10.701 6.168
57.9759 1.10 10.05 1.650 2.863 10.563 6.088
58.4324 1.09 10.05 1.650 2.863 10.429 6.011
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TABLD: EK-B. Sehim, Atalet Momenti ve Gerilmeler

Aralik Sehim Atalet Kesit Modiulu Egilme Ger.
Momenti Ust Alt Ust Alt
Taban Taban
[m] [cm] [(m4] (m3] [N/mm2 ]

58.8890 1.08 10.95 1.645 3,715 10.325 4,573
59.3455 1.07 10.95 1.645 3,715 10,196 4,516
59.8020 1.086 10.95 1.645 3,745 10.070 4,460
60.2585 1.05 10.85 1.645 3.715 9.946 4.406
60.7150 1.04 10.95 1.645 3.715 9.825 4,352
61,1715 1.03 10.95 1.645 3.715 9.708 4,300
61.6280 1.02 10,95 1.645 3.715 9.594 4,250
62.0845 1.01 10,95 1.645 3.715 9.485 4,202
62.5410 1.00 10.95 1.645 3.715 §.381 4,155
62.9975 0.99 10.95 1.645 3.715 9.280 4.111
63.4540 0.98 10.95 1.645 3.715 9.183 4,068
63.9105 0.S6 10.95 1.645 3.715 9.088 4,026
64.3670 0.95 10,95 1.645 3.715 8.995 3.3985
64,8235 0.94 10,95 1.645 3.7158 8.905 3.944
65.2800 0.93 10.95 1.645 3,715 8.815 3.905
65.7365 0.92 10,95 1.645 3.715 8.724 3.864
66.1930 0.90 10.95 1.645 3.715 8.631 3.823
66,6495 0.89 10.95 1.645 3.715 8.536 3.781
67.1060 0.88 10,95 1.645 3,715 8.43¢S 3.738
67.5625 0.87 10,85 1.645 3.715 8.33S 3.694
68.0190 0.85 10.85 1.645 3,715 8.240 3.6590
68.4755 0.84 10.95 1.645 3.715 8.143 3.607
68,9320 0.83 10,85 1.645 3.715 8.042 3.562
69,3885 0.81 10,85 1.645 3.715 7.935 3.515
69.8450 0.80 10.95 1.645 3.715 7.829 3.468
70.3015 0.79 10.95 1.645 3,715 7.728 3.423
70,7580 0.77 10,95 1.645 3.715 7.632 3.381
71.2145 .76 10.95 1.645 3.715 7.541 3.340
71.6710 0.75 10.95 1.645 3.715 7.458 3.303
72.1276 0.73 10.85 1.645 3.715 7.383 3.270
72,5841 0,72 10.95 1.645 3.7158 7.315 3.240
73.0406 0.71 10.95 1.645 3.71% 7.255 3.214
73.4971 0.69 10.95 1.645 3.715 7.200 3.188
73.9536 0.68 10,95 1.645 3.715 7.152 3.168
74,4101 0.66 10.95 1.645 3.715 7.109 3.148
74.8666 0.65 10.85 1.645 3.7158 7.071 3.132
75.3231 0.63 10.95 1.645 3.715 7.038 3.118
75.7796 0.62 10.95 1.645 3.715 7.010 3.105
76.2361 0.60 10,95 1.645 3.715 6.987 3.095
76.6926 0.59 10,95 1.645 3,715 6.969 3.087
77.1491 0.57 10.95 1.645 3,715 6.947 3.077
77.6056 0.56 10.85 1.645 3.715 6.898 3.056
78.0621 0.54 10.95 1.645 3,715 6.810 3.017
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TABLO: EK-B. Sehim, Atalet Momenti ve Gerilmeler

Aralik Sehim Atalet Kesit Modilu Edilme Ger.
Momenti Ust Alt Ust Alt
Taban Taban
{m] [cm] [m4] [m3] [N/mm2 ]

78.5186 0.53 2.49 0.483 0.842 22.736 13.0512
78.9751 0.51 2.49 0.483 0.842 22.156 12.718
79.4316 0.50 2.49 0.483 0.842 21.436 12,305
79.8881 0.48 2.49 0.483 0.842 20,578 11.812
80,3446 0.46 2.49 0.483 0.842 19.584 11,242
80.8011 0.44 2.49 0.483 0.842 18.457 10.585
81.2576 0.43 2.49 0.483 0.842 17.203 9.875
81.7141 0.41 4.81 0.785 1,239 9.750 6.17¢%
82,1706 0.39 4.81 0.785 1,239 8.859 5.614
82.6271 0.37 4.81 0.785 1,239 7.928 5.025
83.08386 0.35% 4.81 0.785 1,239 6,965 4.414
83.5401 0.33 2.00 0.400 0.400 11.781 11.781
83.9966 0.32 2.00 0.400 0.400 9.985 9.985
84,4531 0.30 2.00 0.400 0.400 8.350 8.350
84,9097 0.28 2.00 0.400 0.400 6.8390 6,890
85.3662 0.2¢6 2.00 0.400 0.400 5.609 5.609
85.8227 0.24 2.00 0.400 0.400 4,496 4,496
86.2792 0.22 2.00 0.400 0.400 3.544 3.544
86,7357 0.20 2.00 0.400 0.400 2.740 2.740
87.1922 0.18 2.00 0.400 0.400 2.0867 2.067
87.6487 0.16 2.00 0.400 0.400 1.512 1.512
88.1052 0.14 2.00 0.400 0,400 1.066 1.066
88,5617 0.12 2.00 0,400 0.400 0.720 0.720
89.0182 0.10 2.00 0.400 0,400 0.461 0.461
89.4747 0.08 2.00 0,400 0.400 0.278 0.275
89.9312 0.06 2.00 0.400 0.400 0.149 0.149
90,3877 0.04 1.50 0.300 0.300 0.092 0.092
90.8442 0.02 0.80 0.160 0.160 0.058 0.058
91.3007 0.00 0.80 0,160 0.160 0,008 0.008
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Ayni gemiye, 50 ton gelik afirlifi, ayaklar aras:
genigligi 7.0 metre ve basma boyu 1.0 metre olan, $ekil
1 ve $Sekil 2'de kesit ve boy ydniinde gematik gdérinidgleri
verilen bir gantry kreyn, gliverte Ustiine yerlegtirilmisg-
tir.

Bu kreynin 14 tonluk bir konteyner ile yiik bdlge-
sinde, kig taraftan bag tarafa kadar hareketi sirasinda,
gemi blinyesinde meydana gelen kesme kuvveti ve edilme
momenti defjerlerinin bulunmaszi:

Kreyn yiki ve konteyner afirligi toplami alinarak
kreyn ayaklarindan gemiye aktarilacak afirlik miktari
elde edilmig ve bu defier kreyne ait bag ve kig ayaklari
tarafindan etkitildigi igin ikiye b&liinerek, her bir
kreyn ayagina gelen yik bulunmugtur. Kreyn ve yikiinden
dofan bu afirlik, yukarda anlatilan tekne kirisgi itzerine
gelen agirliklar ifadesinden farkli degildir ve agairlik
efrisi eldesinde anlatildigdi gibi yayili yilk olarak
tarif edilmesi gerekir. Bu tarif igin, elde edilen
toplam defer boy y@niindeki kreyn ayaklari genisligine
btliinerek bu mesafeye gelen yayili yilk miktarai bulunur.

Gemi tizerine konteynerler kig kaimeden 15. metre-
den baglayarak 82. metreye kadar 11 sirada yerlegtiril-
mektedir. Tam yiikld hal incelenmekte oldufundan, kig
kaimeden 13.4 metreden baglayan 20 feetlik bir kontey-
ner, kreyn Uzerine alinmig ve kreynin bulundufu yerdeki
yayila yiik deferinden, bu konteyner afirlifi gikarailarak
yeni yik dagilimi hesaplanmig ve kreyn ayaklarindan ile-
tilen toplam agirliga ait defer, incelenen ylikleme duru-
muna ait agirlik efrisine eklenerek boyuna mukavemet
hesaplari yukarda anlatildiga: gibi yapailmigtair.

Kreyn hareketi bag tarafa 83.5 metreye kadar, kreyn
boyuna egit araliklarla incelenmig ve ortaya gikan sekiz
adima ait hesaplanan dederler ve grafikler EK-C'de ve-
rilmigtir.
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SEKIL: EK-B.5. Giiverte Kreyni Boy Kesit g#riiniigi

b : Basma Boyu

c : Kreyn Ayaklari Ara Mesafesi (m)



EK- C

GUVERTE KREYNLI HALDE MUKAVEMET HESAP SONUGLARI

TABLO EK-g:1 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Taon

Konteyner,
Pozisyon 1

Aralik

{m]

~ o~

~ o~~~

Agirlik

[kN/m]

~ o > N o~

-~

Sephiye

[kN/m]

.30
.19
.10
.86
.33
. 45
.15
.38
.08

Etkin Yik

(1-2)
[kN/m]

—r " s oy s 72 Aot r

-335.
-337.
—-232.
127.
107.
-15,
-11,
-11.
19.

Kesme

13.4.m Yikleme Durumu

Kuvveti

[kN]

~ o~

07

Egilme
Moment
[ kNm]

i

~
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TABLD EK-C:1 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner,
Pozisyon 1

Aralik

[m]

—~ o~ o~

~— o~

Agirlik

— o g - -

~ o~

Sephiye

[kN/m]

— o~ -~ -~

Etkin Yluk

(1-2)
[kN/m]

s -ty

-108.
-109.
-110,
~110,
-110.
-111,
-128.
—-126.
-124.
-122,
-119.
-116.
—-294,
-111,
-108.

-85,

-81.

13.4.m Yikleme Durumu

Kesme
Kuvveti
[kN]

07

EJilme
Moment
[ kNm]

o~~~ -~ -~

i

-~ —
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TABLO EK~C:1 Boyuna Mukavemet Hesabi Sakin Su-Limana

Aralik

[m]

-~ —

36.
36.
37.
37.
38,
38.
39,
39.
40,
40,
41,
41,
41,
42,
42.
43
43,
44,
44,
45,
45,
46,
46.
47
47,
47,
48,
48
49,
49,
50
50,
51.
51.
52.
52.
52.
53.
53.
54,
54,
55,

~ o~ o

5203
9768
4333
8898
3463
8028
2593
7158
1723
6288
0853
5418
9983
4548
9113

.3678

8243
2808
7373
1938
6504
1068
5634

.01989

4764
9329
3894

.8459

3024
7589

.2154

67189
1284
5849
0414
4979
9544
4109
8674
3239
7804
2369

Varig"Gentry Kreyn + 20 feet 14 Tan

Konteyner, 13.4.m Yikleme Durumu

Pozisyan 1

Agairlak

— o

~ o~

Sephiye Etkin Yik
(1-2)
[kN/m] [kN/m]
2
948.62 ~78.43
948.71 -74.,90
948.72 -71.30
948.69 -67.65
948.64 -63.98
948.58 -60.31
948.54 -56.65
948.52 -53.01
948.52 -49,39
948,52 -45 .78
848.53 -42.17
948.54 —-3.65
948.54 -7.92
948,53 -12.18
948.53 -16.45
948.52 -20.71
948.51 ~-24.97
948.50 -29.,24
948.49 —-33.50
948.49 -37.77
948,48 -42.03
948.48 -46.30
948,47 -50.57
948.47 -54.83
948.46 -59.10
948.46 —-63.36
948,45 ~-67.63
948,45 1.56
948,44 -3.91
948 .43 -9.38
948.43 ~14.86
948,42 ~20.33
948.42 -25.81
948,42 126,89
948,41 122.28
948.41 117.67
948.40 98.28
948,39 90.21
948. 38 82.14
948,37 74.07
948. 35 66.00
948.35 57.93

~ -

07

Egilme
Moment
[ kNm]

i

~ -
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TABLO EK-C:1 Boyuna Mukavemet Hesabi Sakin Su-L

imana

Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 13.4.m Yikleme Durumu =
Pozisyon 1

Aralik Agirlik Sephiye Etkin Yik Kesme

: (1-2) Kuvveti
{m] [kN/m] [kN/m] [kN/m] [kN]

1 2 3 4

55.6934 998.19 948,35 49 .84 -569,05
56.1499 990.11 948.36 41.75 -548.42
56.6064 979.42 948.39S 31.04 -532.08
57.0629 977.88 948.42 29.47 -518.,55
57.5194 976.34 948,44 27.90 -505.73
57.9759 974,80 948,44 26,36 -493.61
58.4324 973.26 948,42 24.85 -482.19
58.8890 971.72 948,35 23.38 -471.44
59.3455 970.18 948,22 21,96 -~-461.34
59.8020 968.64 948,03 20.61 -451.,85
60,2585 967.10 947.75 13.35 -442,95
60.7150 965.56 947,38 18.19 ~-434.58
61.1715 988.40 946.89 41.52 -421.12
61.6280 983.45 946,27 37.18 -403.31
62.0845 978.50 945,52 32,98 -387.41
62.5410 973.55 944.63 28.93 —-373.38
62.9975 968.60 943,58 25.02 -361.,13
63.4540 963.65 942,38 21.28 -350.59
63.9105 958.71 941.00 17.70 —-341.69
64.3670 953.76 939.42 14,33 -334, 34
64.8235 948.81 937.61 11.20 -328.42
65,2800 921,34 935,52 -14.18 -328.95
65.7365 916.39 933.13 -16.74 -335.80
66.1930 911.44 930,41 -18.96 -343.68
66.6495 906.49 927,33 -20.84 -352.43
67.1060 801.55 923.88 -22.34 -361,87
67.5625 896.60 920.05 -23.45 -371.83
68.0190 1010.13 915.82 94,31 —~355.08
68,4755 828.939 911,17 -82.17 -351.66
68.9320 822.31 906.07 -83.77 -388.79
69.3885 941.76 900,51 41,25 -397.66
69.8450 931,25 894,44 36.81 -378.91
70.3015 920.75 887.82 32.92 -361.94
70.7580 910.24 880.63 29.61 -346,51
71.2145 942,13 872.80 69.33 -322.64
71.6710 926.20 864,28 61.92 -291.26
72.1276 910.27 854,99 55.28 —-262.93
72,5841 894,34 844.86 £9.48 -237.28
73.0406°  878.41 833.82 44,59 -213.88
73.4971 862.48 821.72 40.76 -192.,27
73.9536 846.55 808,66 37.89 -171.99
74,4101 830.62 794,82 35.80 -152,69
74.8666 814.69 780.37 34 .32 -134.,08

a7

Egilme
Moment
[kNm]

i

-~ i~
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TABLO EK-C:1 Boyuna Mukavemet Hesab:i Sakin Su-Limansa
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 13.4.m Yikleme Durumu = 07
Pozisyon 1

Aralik Agirlik Sephiye Etkin Yik Kesme Edilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5
75.3231 798.76 765.46 33.29 ~115.96 11643.90
75.7796 782.82 750.28 32.54 -98.18 11595.03
76.2361 766.89 734.82 32.07 -80.63 11554.21
76.6926 750.96 719,07 31.89 -63.17 11521.39
77.1491 435,43 702,93 ~267.50 -114,01 11480.95
77.6056 351.90 686,26 —-334.36 -248.34 11398.24
78.0621 335.92 668.95 -333.03 -397.50 11250.83
78.5186 319.94 650.97 —-331.03 ~545,77 11035.53
78.9751 296.46 632.22 -335.76 -694 .51 10752.43
79.4316 282,46 612.53 ~-330.07 -842.84 10401.53
75.8881 268,46 591.82 -323.35 -988.14 9883.60
80,3446 254,46 569.99 —-315.53 -1129.90 9500.15
80.8011 240.47 546.97 -306.50 -1267.57 8952.93
81.2576 226.47 522.84 —-296.38 —-1400.65 8343.91
81.7141 323.57 497.65 -174,08 -1503.29 7681.,08
82.1706 314.87 471.51 -156.64 -1573.85 6978.71
82.6271 306.18 444.63 —-138.45 -1636.13 6246.03
83.0836 297.48 417.20 -119.71 ~1689,88 5486.86
83.5401 675.45 388.45 290.00 ~-1645.76 4725.493
83.9966 643,14 361.49 281.64 -1510.00 4005.18
84,4531 679.50 333.37 346.13 -1361.38 3349.79
84,9097 634.97 305.11 329.86 -1201.74 2764.75
85.3662 590.45 276.78 313.67 -1049 .49 2250.90
85.8227 545.92 248.56 297.36 -904.68 1804.86
86.27392 501.39 220.45 280.94 -767.36 1423.21
86.7357 425,24 193.61 231.63 -645,30 1100.77
87.1922 388.93 169.16 218.77 —-537.68 830.76
87.6487 352.61 148,21 204,40 —-436,96 608.29
88.1052 316.30 131.89 184.41 —-345.,24 429.75
88.5617 279.98 117.20 162.78 —-263,34 290.84
85.0182 243.67 106.14 137.53 -192.87 186.71
89.4747 207.35 96.82 110.53 ~134.67 111.95
89.9312 171.04 87.06 83.97 -88.60 60.99
90.3877 134.72 74.68 60,04 -53.54 28.55
90.8442 98.40 59.70 38.70 -28.28 9.87
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TABLO EK-C:2 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Aralik

[m]

-~~~ o~

Kanteyner,
Pozisyon 2

Agirlik

[kN/m]

- >~y o~

~ -

Sephiye

[kN/m]

— o~ S~ o~ oy

.38
.08

23.m.

Etkin Ylk

Yiikleme Durumu

(1-2)
[kN/m]

— - - oy Pt r Pt e e

-335.
-337,
-576.
-216.
-236,
-15,
-11.
-11.
19,

Kesme

Kuvveti

[kN]

g1.

178.
258.
331.
337.
455,
507.
550,
586.
614.
633,
689.
786 .
885,
985,
1085.
1185.
1286.
1387.
1489.
1593.
1699,
1807.
1905,
1952,
1963.
1981.
1914,
1759.
1549,
1366.
1261.

1202

1194,
.04
1188.47

1188

= 07

Egilme
Moment
[ kNm]

> -~ o~

i81.
316.
482,
676.
896.
1138.
1397,
1672.
1957.
2259,
2595.
2977.
34024,
3877.
4395,
4959,
5570.
6226.
6930,
7682,
8482.
9330.
10210.
11104,
12005.
12894.
13733.
14488.
15154.
15754,
16316.
16863,
17407.
17950.

i

~ -
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TABLO EK~C: 2 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 23.m. Yiikleme Durumu = 07
Pozisyon 2

Aralik AJirlik Sephiye Etkin Yuk Kesme Edilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [ kNm]
1 2 3 4 8
16.89%06 660,31 636.20 24 .12 1196.99 18494 .55
17.3471 684,04 654.84 29,20 1207.69 19043.42
17.8036 707,77 673.24 34.53 1220.78 19597.72
18.2601 731.49 691.65 39.84 1236.29 20158.55
18.7166 755.22 710.33 44,89 1254.16 20727.00
19.1731 778.94 729.53 49,42 1274.17 21304.10
19.6297 689,15 749,38 -60.23 1270.15 21884.84
20.0862 395,09 769.42 -374.33 1169.40 22441.67
20.5427 412.24 788.88 -376.64 996.46 22936.03
20,9992 429,40 807.01 -377.61 822.86 23351.30
21,4557 145,31 823.03 -677.72 580.68 23671.66
21.9122 230.85 836.22 -605.37 286.69 23869.63
22,3687 570.97 846.45 —-275.48 84.70 23954.40
22,8252 1185.82 854.39 331.43 96.69 23995,.81
23.2817 1188.22 860.82 327.40 246.38 24074.12
23.7382 1190.62 866.50 324.13 394.46 24220,39
24.1947 849.19 872.18 —-22.,99 462.56 24416.00
24.6512 851.59 878.46 ~-26,87 450.50 24624.41
25,1077 853,99 885,20 -31.21 436.54 24826,88
25,5642 856,39 892.10 -35.70 420.55 25022.52
26.0207 858.80 898.85 ~40,05 402.56 25210.39
26,4772 861.20 905.14 ~-43.94 382.71 25389.63
26.9337 863.60 910.69 -47 .09 361.30 25559,45
27.3902 866.00 915.45 -49 ., 45 338.68 25719.22
27.8467 868.40 919.54 -51.14 315.19 25868.47
28.3032 825.77 923.07 -397.30 280.81 26004,.51
28.7597 817.89 926.17 -108.28 233.42 26121.88
29.2162 819,71 928.96 —-109.26 183.31 26217.00
29.6727 821.52 931.53 -110.01 132.83 26289.16
30.1292 823.34 933.88 -110.55 82.06 26338.21
30.5857 1168.99 936.03 232,85 109.59 26381.96
31.0422 1170.80 937.98 232.82 215.51 26456.16
31.4987 1154.59 9385.73 214 .86 317.31 26577.78
31.9552 814.37 941.29 ~126.92 337.01 28727.13
32.4117 817.99 942,67 -124.68 279.22 26867.79
32.8683 821.61 943.88 -122.28 222,51 26982.31
33.3248 825.23 944.93 -119.71 166.93 27071.20
33.7813 828.84 945.84 -116.99 112,58 27135.00
34,2378 652,34 946.60 —-294 .26 18.39 27164.89
34,6943 836.08 947.24 -111.,16 -74.46 27152.09
35,1508 839.70 947.75 -108,05 -124.80 27106.61
35.6073 862.96 948.15 -85.19 -169.21 27039.50

36.0638 866.57 948.43 -81.86 -207.63 26953.48
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TABLO EK-C: 2 Boyuna Mukavemet Hesabi Sakain Su-Limana

Aralik

[m]

~— i~ -

— o~

Agirlik

[kN/m]

1014.
1006.
9980

36
27
is

Kanteyner,
Pozisyon 2

Sephiye

[kN/m]

— -~~~

948,37

23.m.

Etkin YUk

(1-2)
[kN/m]

o P Ay o s A e

126.89
122.28
117.67
98.29
90.21
82.14
74.07
66.00
57.93
49.84

Kesme
Kuvve
[kN]

-~~~ o~

ti

-~ i~

Varig"Gentry Kreyn + 20 feet 14 Ton
Yiikleme Durumu

= 07

Egilme
Moment
[kNm]

— o~~~ -

i

—~ o~
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TABLO EK-(:2 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varis"Gentry Kreyn + 20 feet 14 Ton

Aralik

[m]

—~ -~~~

56.1499
56,6064
57.0629
57.5194
57.9759
58,4324
58.8890
59,3455
59.8020
60,2585
60.7150
61.1715
61.6280
62,0845
62.5410
62,9975
63.4540
63.9105
64.3670
64.8235
65.2800
65,7365
66.1930
66.6495
67.1060
67.5625
68.0190
68,4755
68.9320
69.3885
69.8450
70,3015
70.7580
71.2145
71.6710
72.1276
72.5841
73.0406
73.4871
73.9536
74.4101
74 .8666
75,3231

Agirlik

[kN/m]

- —— Py o~y o~

1010.

Kenteyner,
Pozisyon 2

Sephiye Etkin Yuk

[kN/m]

.82

.46

23.m.

(1-2

)

[kN/m]

Yikleme Durumu

—~ o~

= 07

EJilme
Momentil
[kNm]
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TABLD EK-(C:2

Aralik

{m]

_~— o~

-~~~

Agirlaik

~— .~~~

-~

-57-

Boyuna Mukavemet Hesabir Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 23.m. Yiikleme Durumu

Pozisyon 2

Sephiye Etkin Yik
. (1~-2)
[kN/m] [kN/m]
2 3
750.28 32.54
734.82 32.07
719.07 31.89
702.93 -267.50
686,26 ~-334.36
668.85 -333.03
650.97 -331.03
632.22 —-335.76
612.53 -330.07
591.82 -323,35
569.99 -315.53
546,97 -306.,50
522.84 —-296., 38
497,65 —-174.08
471,51 —-156.64
444,63 —-138.45
417.20 -119.71
389.45 290.00
361.49 281.64
333.37 346,13
305.11 329.86
276.78 313.67
248,56 297.36
220,45 280,94
193.61 231.63
169.16 219.77
148,21 204,40
131.89 184,41
117.20 162.78
106.14 137.53
96.82 110.53
87.06 83.97
74 .68 60.04
59,70 38.70
44,47 34,43

Kesme

Kuvveti

[kN]

— oy Ty ot >

~ ~

= 07

Egilme
Momenti
[ kNm]
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TABLO EK-C: 3 Boyuna Mukavemet Hesabi Sakin Su-Limana

Aralik

[m]

~ -~ s oy s

Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 32.6.m Yikleme Durumu =
Pozisyon 3

Adgirlak

[kN/m]

— - Ay s o

-~ o~

Sephiye Etkin Yiik
(1-2)
[kN/m] [kN/m]
2
23.19 209, 34
23.19 199.11
27.98 184,08
32.68 165.15
36.87 154.73
40.46 134.57
44,14 123.58
48, 35 104,74
53.55 89.35
60.21 72.50
68.74 53.79
79.45 32.88
92.63 214.42
108.57 219.06
127.57 220.64
150.06 222.46
175.09 224 .48
201.57 225.06
228.44 225.23
254,67 226,06
279.22 228.56
301.94 232.89
323.33 238.5%5
343.87 245,06
364.06 191.43
384,37 20.29
405,22 34.04
426.59 51.70
448,30 ~-335.69
470.19 -337.49
452,10 -576.10
513,86 -216.39
535.33 —-236.65
556,45 -15.06
577.15 -11.86
597.38 -11.15
617.08 19.80
636,20 24,12
654,84 29.20

Kesme

Kuvveti

[kN]

~ o~

a7

Egilme
Moment
[kNm]

186,
323.
491,
688,
911,
1155,
1419.
1697,
1986,
2294,
2637,
3026,
3461,
3944,
4474,
5051,
5676,
6349,
7071,
7842,
8662.
9532.
10436,
11354.
12280,
13196,
14063.
14847,
15544,
16176.
16772,
17354,
17934,
18513.
19096,
19685,

i

—~ -~
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TABLO EK-C:3 Boyuna Mukavemet Hesabi Sakin Su-L
Varig"Gentry Kreyn + 20 feet 14 To

Konteyner, 32.6.m Yikleme Durumu =
Pozisyon 3

Aralik AJirlik Sephiye Etkin Yiik Kesme

. (1-2) Kuvveti
[m] [kN/m] [kN/m] [kN/m] [kN]

1 2 3 4

17.8036 707.77 673.24 34.53 1311.24
18.2601 731.49 691,65 39.84 1329.23
18.7166 755.22 710,33 44 .83 1349.60
19,1731 778.94 729.53 49,42 1372.19
18.6297 689.15 749,38 -60.23 1370.84
20.0862 395.09 769.42 -374.33 1272.78
20.5427 412.24 788,88 -376.64 1102.46
20.9992 4239.40 807.01 -377.61 931.29
21.4557 145.31 823.03 -677.72 691.26
21.9122 230,85 836,22 -605.37 399.05
22,3687 570.97 846.45 —-275.48 198.44
22.8252 841,99 854,39 -12.40 133.01
23.2817 844.39% 860.82 -16.43 126.61
23.7382 846.79 866,50 ~-19.70 118.48
24,1947 849.19 872,18 -22.99 108.87
24.6512 851,59 878.46 ~26.87 97.66
25.1077 853.99 885.20 -31.21 84.60
25.5642 856.33% 89%92.10 -35.70 69.54
26.0207 858.80 898.85 —-40.05 52,45
26.4772 861.20 905,14 ~-43.94 33.45
26,9337 863.60 910.69 -47.09 12,78
27.3902 866.00 915,45 —-49 .45 -9.19
27.8467 868.40 919.54 -51.14 —-32.14
28.3032 825,77 923.07 -97.30 -66.04
28.7597 817.89 9526.17 -108.28 —-113.02
29.2162 819.71 928.96 -109.26 -162.75
28.6727 821.52 931.53 -110.01 -212.89
30.1292 823.34 933.88 -110.55 —-263, 34
30.5857 825.15 936.03 -110.88 -314.00
31.0422 826.97 937.98 -111.01 -364.78
31.4987 810.75 939.73 -128.,98 -419.70
31.9552 1158,20 941,29 216,91 -399.79
32.4117 1161.82 942.67 219.15 -300.44
32.8683 1165.44 943.88 221.56 -200.03
33.3248 825.23 944,93 -119.71 -176.98
33.7813 828.84 945.84 ~116.99 -231.22
34,2378 652.34 946.60 -294 .26 -325,30
34.6943 836.08 947.24 -111.16 -418.07
35.1508 839.70 947.75 -108.05 -468. 34
35.6073 862.96 948.15 -85.19 -512.69
36.0638 866.57 948.43 -81.,86 -551.07
36.5203 870.19 948.62 -78.43 ~587.92
36.9768 873.81 948.71 -74.,90 -623.18

imana
n
D7

Egilme
Moment
[ kNm]

i

-~ o~
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TABLO EK-(:3 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 32.6.m Yikleme Durumu = 07
Pozisyon 3

Aralik Agirlik Sephiye Etkin YUk Kesme Egilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [ kNm]
1 2 3 4 5

37.4333 877.42 948.72 -71.30 ~656.82 22302.21
37.8898 881.04 948,69 -67.65 -688.81 21995.07
38.3463 884,66 948,64 -63.98 -719.13 21673.70
38.8028 888.27 948,58 -60.31 -747.78 21338,88
39.2593 891.89 948.54 -56.65 ~774.74 20991.36
39.7158 1239.34 948.52 290.82 ~721.57 20649.82
40.1723 1242.96 948,52 294 .44 -588.25 20350.85
40.6288 1246.57 948,52 298,05 -4%3,29 20113.12
41.0853 906.36 948.53 -42 .17 -395.15 19919.46
41.5418 944,89 948.54 -3.65 -405.88 19736.62
41.9983 940.62 948,54 -7.92 -408.,.80 19550.67
42,4548 936,35 948.53 -12.19 —-413,.66 19362.94
42.9113 932,07 948,53 -16.45 —-420.,47 18172.55
43,3678 927.80 948,52 -20.71 ~-429,22 18978.61
43.8243 923.53 948.51 -24.57 -439.92 18780.23
44,2808 919.26 948.50 -29.24 -452,57 18576.51
44,7373 914.99 948,49 -33.50 -467.16 18366.58
45,1938 910.72 948,49 ~-37.77 -483.70 18149.55
45,6504 906.45 948,48 -42.03 ~502.19 17924.52
46.1069 902.18 948.48 -46.30 -522.62 17680.60
46.5634 897.91 948.47 -50.57 -545,00 17446.92
47.0199 893.64 948.47 -54 .83 -569.33 17192.,57
47 .4764 889.37 948,46 -59.10 ~595,61 16926.67
47.93289 885.10 948,46 -63,36 -623.83 16648,33
48,3894 880.82 948.45 -67.63 -654,00 16356.66
48,8459 950,01 948,45 1.56 -669.35 16054.61
49,3024 944,53 948.44 -3.91 —-670.16 15748.86
49,7589 939.05 948.43 -9.38 -673.47 154%442.18
50.2154 933.57 948.43 -14.86 —~679.27 15133.4%1
50,6719 928.09 948,42 -20.33 —-687.57 14821.4&3
51.1284 922.61 948,42 -25.81 -698.38 14505.08
51,5849 1075.31 948,42 126.88 —~675.57 14191.48
52.0414 1070.70 948.41 122,28 -618.97 13895.99
52.4979 1066.08 948,41 117.67 -564.,47 13625.87
52.9544 1046,69 948.40 98.29 -515.45 13379.38
53.4109 1038.61 948,39 90.21 —~-472.,70 13153.83
53.8674 1030.52 948,38 82.14 —-433.63 12946.96
54_3239 1022.44 948,37 74.07 -398.24 12757.08
54,7804 1014.36 948.35 66.00 —-366.54 12582.52
55,2369 1006.,27 948,35 57.93 -338.53 12421.59
55,6934 998.19 948,35 49.84 -314.20 12272.60
56.1499 990.11 948.36 41.75 -293.57 12133.88

56.6064 979.42 948.39 31.04 ~-277.22 12003.59
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TABLO EK-C: 3 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Aralik

[m]

-~ e~

o

Agirlik

Konteyner, 32.6.m Yikleme Durumu

Pozisyon 3

[kN/m]

——— o~ —

977.
976.
974,
973.
971.
970.
968.
967.
965.
988.
983.
978.
973.
968.
963,
958.
.76
.81

921.

916,

9i1.

906.

901,

896.
1010.

828,

822.
.76
931,

953
948

941

920

910

8%4.
878,
862.
846,
830,
814.
798.

782

~

88
34
80
26
72
18
64
10
56
40
45
50
55
60
65
71

34
39
44
43
55
60
13
99
31

25

.75
910,
942,
926.

24
13
20
27
34
41
48
55
62
69
76

.82
766,

89

Sephiye Etkin Ylk
(1-2)
[kN/m] [kN/m]
2
948.42 29.47
948,44 27.90
948,44 26.36
948,42 24.85
948,35 23.38
948.22 21.96
948.03 20.61
947.75 19.35
947.38 18.19
946.89 41.52
946.27 37.18
945,52 32.98
944,63 28.93
943,58 25.02
942,38 21.28
941.00 17.70
939,42 14.33
937.61 11.20
935,52 -14.18
933.13 -16.74
930.41 -18.96
927.33 -20.84
923,88 -22.34
920,05 -23.45
915,82 94,31
911.17 -82.17
906.07 -83.77
900.51 41,25
894 .44 36.81
887.82 32.92
880.63 29.61
872.80 69.33
864.28 61.92
854,99 55.28
844,86 49,48
833.82 44.59
821.72 40.76
808.66 37.89
794.82 35.80
780,37 34,32
765,46 33.29
750.28 32.54
734.82 32.07

Kesme
Kuvveti
[kN]

103,44
116.84

= 07

Egilme
Moment
[kNm]

i
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TABLO EK-C: 3 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 32.6.m Yikleme Durumu = 07
Pozisyon 3

aralik Agirlik Sephiye Etkin Yik Kesme E§ilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] {kN/m] [kN] [(kNm]
1 2 3 4 5

76.6926 750.96 719,07 31.89 130.06 10082.02
77.14391 435,43 702.83 -267.50 74.89 10128.80
77.6056 351.80 686,26 -334.36 -63.92 10131.30
78.0621 335.92 668,95 -333.03 -217.74 10067.,01
78.5186 319.94 650,97 -331.03 -370.84 9932.67
78.9751 296.46 632,22 -335.76 -524,61 9728.28
79.4316 282.46 612,53 -330.07 -678.24 $453.73
79.8881 268.46 591.82 -323.35 -829.10 9109.67
80,3446 254,46 569,99 —-315.53 ~976.72 8697.4S
80.8011 240,47 546,97 -306,50 -1120.58 8218.78
81.2576 226 .47 522,84 —-296.38 —-1260.15 7675.37
81,7141 323.57 497,65 -174.08 -1369.56 7075.13
82,1706 314,87 471,51 -156.64 -1447 .15 6432.22
82.6271 306.18 444,63 —-138.45 —-1516.65 5755.72
83.0836 297.48 417,20 -119.71 -1577.76 5049.42
83,5401 679.45 389,45 290.00 -1541.,11 4337.53
83.9966 643.14 361.49 281.64 -1412.85 3663.28
84,4531 679,50 333.37 346,13 -1271.80 3050.51
84,9097 634.97 305.11 329.886 -1119.75 2504.63
85.3662 590.45 276.78 313.67 -975.11 2026.48
85.8227 545.92 248.56 297 .36 -837.89 1612.66
86.2792 501.39 220,45 280.94 -708.12 1259.78
86,7357 425,24 193,61 231.63 -593.27 962.74
87.1922 388.93 169.16 219.77 -492.22 714.97
87.6487 352,61 148.21 204,40 -397.14 511.98
88.1052 316.30 131,89 184,41 -309.80 350.62
88.5617 279.98 117.20 162.78 -231.85 226.98
89.0182 243.67 106.14 137.53 -~164,35 136.55
89.4747 207.35 96.82 110.53 -~108.65 74.24
89,9312 171.04 87.06 83.97 -65.20 34.56
S0.3877 134,72 74,68 60,04 -33.47 12.03
90.8442 98.40 539,70 38.70 ~-12.25 1.60
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TABLO EK-C:4 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 42.2.m Yikleme Durumu = 07
Pozisyon &

Aralik Agirlik Sephiye Etkin Yik Kesme Egilme
(1-2) Kuvveti Momenti

(m] [kN/m] [kN/m] [kN/m] [kN] [kNm]

1 2 3 4 5

0.0000 232.53 23.19 209,34 -0.,27 0.00
0.4565 222,29 23.19 189.11 97,42 23.26
0.9130 212,06 27.98 184.08 185.59 87.85
1.3695 201.83 32.68 169.15 266,91 191.14
1.8260 191.60 36.87 154,73 341.42 329,99
2.2825 175.04 40,46 134.57 407.91 501.02
2.7390 167.71 44 .14 123.58 467.32 700.80
3.1955 153.09 48.35 104.74 520.02 926.16
3.6520 142.90 53.55 89.35 565,11 1173.84
4.1085 132.71 60.21 72.50 603,14 1440.50
4.5650 122.52 68.74 53.79 633.44 1722.75
5.0215 112,34 79.45 32.89 655.14 2016.87
5.4780 307.05 92.63 214.42 714.01 2329.38
5.39345 327.63 108.57 219.06 815,94 2678.59
6.3910 348.20 127.57 220.64 919.91 3074.80
6.8476 372,52 150.06 222,46 1025,37 3518.82
7.3041 399.57 175.089 224.48 1132,23 4011.289
7.7606 426,62 201,57 225,06 1239.97 4552.75
8.2171 453.68 228.44 225,23 1347.97 5143.45
8.6736 480,73 254.67 226.06 1456.06 5783.48
9.1301 507.78 279.22 228.56 1564.57 6472,.94
9.5866 534.83 301.94 232.89 1674.27 7212.21
10.0431 561.88 323.33 238.55 1785.97 8002.02
10.4996 588.93 343.87 245.06 1900,.28 8843,41
10.9561 555.49 364.06 191.43 2003.76 9734.51
11.4126 404.66 384,37 20.29 2055.96 10661.15
11.8691 439,26 405.22 34,04 2072.35 11603.44
12,3256 478.28 426.58 51.70 2096.01 12554.88
12.7821 112.61 448,30 -335.69 2035.35 13497.87
13.2386 132.70 470.19 -337.49 1885.90 14392,90
13.6951 -84.00 492,10 -576.10 1681.57 15207.18
14.1516 297 .47 513.86 -216.39 1504.86 15934.,4S
14.6081 298.69 535,33 -236.65 1405.56 16598.80
15.0646 541.39 556.45 -15.06 1352.15 17228.25
15.5211 565.30 577.15 -11.86 1349,97 17845.02
15,9776 586,23 597.38 -11.15 1348.57 18460,96

16.4341 636.88 617,08 19.80 1354,.30 138077.°0
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TABLO EK-C: 4 Boyuna Mukavemet Hesabi Sakin Su-Limana

'Arallk

[m]

~ i~ o~

~— o~~~

Agirl:ik

[kN/m]

o~

~ -~

Sephiye Etkin Yik
(1-2)
[kN/m] [kN/m]
2
636.20 24,12
654.84 29.20
673.24 34.53
691.65 39.84
710.33 44,89
729.53 49.42
749,38 -60.23
769.42 -374.33
788.88 -376.64%
807.01 -377.61
823.03 -677.72
836.22 -605,37
846.45 —-275.48
854,39 -12.40
860.82 —~16.43
866.50 -19.70
872.18 —-22.99
878.46 —-26.87
885.20 -~31.21
892.10 -35.70
898.85 -40.05
905.14 -43.,94
910.69 —-47.09
915.45 ~438.45
919.54 -51.14
923.07 ~97.30
926.17 -108.28
928.96 -109.26
931.53 -110.01
933.88 -110.55
936.03 -110.88
937.98 -111.01
939.73 -128.98
941.29 -126.92
942.67 -124.68
$43.88 -122.28
944,93 -119.71
945.84 ~-116.99
946.60 —-294.,26
947.24 -111.16
947.75 -108.05
948.15 -85.,19
948.43 -81.86

Konteyner,
Pozisyon &

Kesme
Kuvveti
[kN]

Varig"Gentry Kreyn + 20 feet 14 Ton
42.2.m Yikleme Durumu

= 07

Egilme
Moment
[kNm]

i

~ o~



TABLO EK~-C:4

Aralik AJirlik

(m] [KN/m]

- Pt s~ o~ - oy~ oy o~

-67-

Boyuna Mukavemet Hesaba Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 42.2.m Yiukleme Durumu = 07

Pozisyon &4

Sephiye Etkin Yuk

(1-2)
[kN/m] [kN/m]
2 3
948.62 ~78.43
948.71 -74.90
948.72 -71.30
948.69 -67.65
948,64 -63.98
948.58 —-60., 31
948.54 -56.65
948.52 -53.01
948.52 —-49.38
948.52 —-45,78
948.53 301.66
948.54 340,18
948.54 335.91
948.53 -12.18
948.53 —-16.45
948.52 -20.71
948.51 -24.97
948.50 —-29.24
948.49 -33.50
948,49 -37.77
948,48 -42.03
948.48 -46.30
948.47 ~50.57
948.47 —~54 .83
948.46 -59.10
948,46 -63.36
948.45 ~-67.63
948,45 345,39
948,44 339.82
948.43 334,45
948.43 —-14.86
948,42 -20.33
948,42 -25.,81
948.42 126.89
948,41 122.28
948.41 117.67
948.40 98.29
948, 35 90.21
948. 38 82.14
948,37 74.07
948, 35 66.00
948, 35 57.93
948, 35 49,84

Kesme
Kuvveti
[kN]

N e e e

EJilme
Momenti
[ kNm]

-y Pt e e s

9458,60
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TABLO EK-C:4 Boyuna Mukavemet Hesabai Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Tan

Konteyner, 42.2.m Yikleme Durumu = 07
Pozisyon &4

Aralik Agirlik Sephiye Etkin Yk Kesme Egilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5

56,1499 990.11 948.36 41,75 -166.14 8936.37
56.6064 979.42 948,39 31.04 -149.79 8864, 26
57.0628 977.88 948.42 29,47 -136.25 87388.97
57.5194 976.34 948,44 27.90 -123.42 8739.70
57.89758 974,80 948.44 26,36 -111,30 8686.12
58.4324 973.26 948.42 24.85 ~99.89 8637.92
58.88390 971.72 948.35 23.38 -89.17 8594.,76
59,3455 970.18 948.22 21.96 -79.12 8556.35
59.8020 968,64 948.03 20.61 -69.71 8522, 38
60,2585 967.10 947.75 18.35 -60,92 8492.56
60,7150 965.56 947,38 18.19 -52.70 8466.63
61.1715 988.40 946.89 41.52 ~-38.44 8445.60
61,6280 983.45 946.27 37.18 —-21.88 8431.60
62,0845 978,50 945,52 32.98 - —6.,28 8425.17
62.5410 973.55 944,63 28.93 7.39 8425,43
62,9975 968.60 943.58 25,02 19.22 8431.50
63.4540 963.65 942.38 21.28 29.27 8442 .57
63.9105 958.71 941,00 17.70 37.62 8457 .84
64.3670 953.76 939,42 14.33 44, 34 8476 .55
64.8235 948,81 937.61 11.20 49,52 8497.97
65.2800 921.34 8935.52 -14.18 48.15 8520,26
65.7365 916.39 933.13 -16.74 40.33 8540. 46
66.1930 911.44 930.41 -18.96 31.36 8556.82
66.6495 9506.49 927.33 -20,84 21.37 8568, 86
67.1060 901.55 923.88 —-22.34 10.54 8576.14
67.5625 896.60 920.05 ~23.45 ~0.96 8578,33
68,0190 1010.13 915,82 94,31 14.08 8581,32
68,4755 828.99 911.17 -82.17 15.63 8588.10
68.9320 822.31 906.07 -83.77 -23.56 8586.29
69,3885 941.76 900.51 £1.25 ~34.67 8573.00
69.8450 931.25 894,44 36.81 ~-18.36 8560.89
70.3015 920,75 887.82 32.92 -4.07 8555.77
70,7580 910.24 880.863 29,61 8.46 8556.77
71.2145 942.13 872.80 65.33 29.18 8565.37
71.6710 926,20 864,28 61.92 57.13 8585.07
72.1276 910.27 854.99 55.28 81.71 8616.75
72.5841 894.34 844,86 49,48 103.28 8658.98
73.0406 878.41 833.82 44.59 122,22 8710.45
73.4971 862.48 821.72 40.76 138.96 8770.07
73.9536 846.55 808.66 37.89 153.98 8836.93
74,4101 830.62 794.82 35.80 167.70 8910. 35
74.8666 814.639 780.37 34.32 180.48 8989.82



TABLO EK-C: 4

Aralik

[m]

— o~~~ P~~~

83.0836
83.5401
83.9966
84,4531
84.9097
85.3662
85.8227
86.2792
86.7357
87.1922
87.6487
88.1052
88.5617
89.0182
89.4747
89,9312
90,3877
90,8442
91,3007

Agirlik

- vy

-69-

Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 42.2.m Yiikleme Durumu = 07

Pozisyon &

Sephiye Etkin Ylk
(1-2)
[kN/m] [kN/m]
” .
750,28 32.54
734.82 32,07
719.07 31.89
702.93 -267 .50
686.26 ~334,36
668.95 ~333.03
650,97 -331.03
632.22 -~335.76
612.53 -330.07
591.82 -~323,35
569.99 -315.,53
546,97 -~306,50
522.84 -296, 38
497.65 -~-174,08
471 .51 -~-156.64
444 .63 -138.45
417.20 ~119.71
389.45 290,00
361.49 281,64
333.37 346.13
305.11 329.86
276.78 313.67
248.56 297.36
220.45 280.94
193,61 231.63
169,16 219,77
148.21 204,40
131.89 184 .41
117.2¢0 162,78
106,14 137.53
96.82 110.53
87.06 83.97
74 .68 60.04
59.70 38.70
44 .47 34.43

Kesme
Kuvveti
[kN]

Egilme
Momenti
[ kNm]

.~ - s s e~y
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TABLD EK~-C:5 Boyuna Mukavemet Hesabi Sakin Su~Limana
Varig"Gentry Kreyn + 20 feet 14 Tan
Konteyner, 51.8.,m. Yiikleme Durumu = D7

Pozisyon 5§

Agirlik Sephiye Etkin Yik Kesme

(1-2) Kuvveti
[kN/m] [{kN/m] [kN/m] [kN]

1 2 3 4
232.53 23.19 209,34 -0.,27
222,29 23.19 199.11 100.54
212.06 27.98 184,08 189, 35
201.83 32.68 169,15 271.30
191.60 36.87 154,73 346,37
175.04 40.456 134.57 413,35
167.71 44 .14 123.58 473,25
153,09 48,35 104,74 526,51
142,90 53.55 89.35 872,31
132.71 60.21 72.50 611.23
122.52 68.74 53.79 642,68
112.34 79.45 32.89 665,81
307.05 92.63 214 .42 726,46
327.63 108.57 219.06 830.53
348.20 127.57 220.64 937.05
372.52 150,06 222.46 1045,53
399.57 175.09 224,48 1155.75
426.62 201.57 225,06 1267.06
453,68 228.44 225.23 1378.66
480.73 254,67 226.06 1480,28
507.78 279.22 228.56 1602.09
534,83 301.94 232.89 1714.84
561.88 323.33 238.55 1829.41
588,93 343,87 245.06 1946 ,48
555,49 364.06 191.43 2052.67
404,66 384,37 20.29 2107.61
439.26 405.22 34.04 2126.80
478.28 426 .59 51.70 2153.33
112,61 448, 30 —-335.69 2095.59
132.70 470.19 -337.49 1949.,07
-84,00 492.10 -576.10 1747.69
297 .47 513.86 -216.39 1573.90
298,69 535,33 —-236.65 1477.49
541,39 556.45 -15,06 1426.,92
565. 30 577.15 -11.86 1427.51
586.23 587.38 -11.15 1428.84
636.88 617.08 19.80 1437.21

Edilme
Moment

oy s~y

i

~ o~
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TABLO EK-C:5 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varaig"Gentry Kreyn + 20 feet 14 Ton

Aralaik Agirlak

[m] [kN/m]

- - — - A P~ s s A

Konteyner, 51.8.:m. Yikleme Durumu

Pozisyon §

Sephiye Etkin Yiuk Kesme

(1-2) Kuvveti
[kN/m] [kN/m] [kN]

2 3 4
636,20 24,12 1453.44
654,84 29.20 1471.65
673.24 34.53 1492.15
691.65 39.84 1515.09
710.33 44 .89 1540.48
729,53 49,42 1568.,24
749, 38 -60.23 1572.22
769,42 -374.33 1479.54
788.88 -376.64 1314.45
807.01 -377.61 1148.16
823.03 ~677.72 912.43
836.22 -605, 37 623.76
846.45 —-275.48 425.90
854,39 -12.40 362.61
860.82 -16.43 357.93
866 .50 -19.70 351,34
872.18 -22,99 343,25
878.46 —-26.87 333.72
885.20 -31.21 322.48
892.10 -35.70 309.27
898.85 ~40,05 293,99
905.14 -43.94 276.68
910.69 ~47.09 257.51
915.45 —-49,45 236.81
919,54 -51.14 214,97
923.07 -97.30 182.01
926,17 -108.28 135.87
928,96 -109.26 86.89
931.53 -110.01 37.44
933.88 -110.55 -12.38
936.03 -110.88 -62.46
937,98 -111.01 -112.,72
939.73 -128,98 ~167.17
941.2°9 -126,92 —-225.,32
942.67 -124 .68 —-282.55
943,88 -122.28 -338.78
544,93 -119.71 -393.93
945,84 -116.99 ~447 .92
946.60 -294.26 -541.81
947,24 -111.16 -634.,40
947.75 ~108.05 -684.53
948.15 -85.13 ~-728.78
948.43 -81.86 ~767.08

= 07

E§ilme
Momenti
[kNm]

- T o o~~~
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TABLO EK-C:5 Boyuna Mukavemet Hesabi Sakin Su-Limana

Aralik Agirlak

[m] [kN/m]

— - -~ > >y > - s o~ >

39.7158 895.51

49,7589 939.05
50.215411277.40
50.671911271.,92
51.128411266.44
51.584911075. 31
52.,041411070.70
52,497911066,08
52.954411046.69
53.410911038.61
53.867411030.52
54,323911022.44
54.780411014, 36
55,236911006,27
55,6934 998.19

Sephiye Etkin Yik Kesme

(1-2) Kuvveti
[kN/m] [kN/m] [kN]

2 3 4
948.62 -78.,43 -803.88
948,71 -74.90 -839.12
948,72 -71.30 -872.75
948,69 -67.65 -904.75
948.64 -63.,98 -935.09
948.58 -60, 31 —-963.75
948,54 -56.65 —-990.73
948,52 -53.01 -1016.03
948,52 -49,39 -1039.68
948,52 -45.,78 -1061.67
948,53 -42.17 -1082.,02
948,54 -3.65 -1092.75
948,54 -7.92 —-1085.66
948,53 -12,19 -1100.52
948.53 -16.45 -1107.33
948.52 -20.,71 -1116.09
948.51 -24.97 -1126.79
948,50 -29.24 -1139.44
948,49 -33.50 -1154.03
948.49 -37.77 -1170.57
948,48 —-42,03 -1188.06
948,48 -46,30 -1209.50
948.47 -50.,57 -1231.88
948,47 ~-54.,83 -1256.21
948,46 -59.10 -1282.49
948,46 -63,36 -1310.71
948,45 -67.63 -1340.89
948,45 1.56 -1356.24
948,44 -3.91 —-1357.05
948.43 -9.38 -1360.36
948,43 328.97 -1287.68
948,42 323.50 -1139.03
S48.42 318,02 -992.87
948,42 126.89 -891.59
948,41 122,28 -834.899
948,41 117.67 -780.,49
948,490 98.29 -731.47
948, 39 90.21 -688.72
948, 38 82.14 -649,65
948.37 74.07 -614.27
948, 35 66.00 -582.58
948,35 57.93 -554 .56
948. 35 49,84 -530.23

Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 51.8.m. Yiikleme Durumu
Pozisyon 5

= 07

Egilme
Moment
[ kNm]

— e~ o~ o~

i

-~ o~
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TABLO EK-C:5 Boyuna Mukavemet Hesabi Sakin Su~Limana

Aralik

[m] [kN/m]
1
56.1499 990.11
56.6064 979.42
57.0629 977.88
57.5194 976,34
57.975911318.63
58,432411317.09
58,889011315.55
59.3455 970.18
59.8020 968,64
60,2585 967.10
60,7150 965,56
61,1715 988,40
61.6280 983.45
62,0845 978.50
62.5410 973.55
62.9975 968.60
63.4540 963.65
63.9105 958.71
64,3670 953.76
64,8235 948.81
65,2800 921,34
65,7365 916.39
66,1930 911.44
66.64395 906,49
67.1060 901,55
67.5625 896.60
68.019011010,13
68,4755 828,99
68.9320 822,31
69.3885 941,76
69,8450 931,25
70.3015 920,75
70,7580 910.24
71,2145 942,13
71.6710. 926.20
72.1276 910,27
72.5841 894, 34
73.0406 878.41
73,4971 862.48
73.9536 846,55
74,4101 830.62
74.8666 814,69
75.3231 798.76

Agirlik

Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 51.8:m. Yikleme Durumu = 07
Pozisyon 5§

Sephiye Etkin Yuk Kesmz E§ilme
(1-2) Kuvveti Momenti
[kN/m] [kN/m] [kN] [ kNm]

2 3 4 S
948. 386 41,75 -509.59 6813,65
948.39 31.04 —-493.,24 6584.75
948.42 29.47 -479.,69 6362.68
948.44 27.90 —466 .86 6146.62
948 .44 370.19 -376.27 5954.18
948.42 368.68 -207.90 5820.84
948, 35 367.21 -40,23 5764.21
948,22 21,96 48,29 5766.05
948.03 20.61 57.67 57%0.23
947.75 19.35 66.43 5818.55
947,38 18.19 74.59 5850.74
946.89 41,52 87.79 5887.81
946 .27 37.18 105.27 5931.87
945,52 32.98 120.76 5983.46
944.63 28.93 134,32 6041.68
943.58 25.02 146.01 6105.67
942,38 21.28 155.90 6174.58
941.00 17.70 164,06 6247.61
939.42 14,33 170.56 6323.98
937.61 11.20 175.50 6402,97
935.52 —-14.,18 173.85 6482.71
933.13 -16.74 165.71 6560.22
930.41 -18.96 156,37 6633.73
927.33 —-20.84 145,97 6702.74
923.88 -22,34 134.68 6766.80
920.05 —-23.45 122,66 6825.54
915.82 94, 31 137.13 6884 .84
911.17 -82.17 138.05 6947 .65
906.07 -83.77 98.18 7001.57
900,51 41,25 86.32 7043.68
894 .44 36,81 101.82 7086.63
887.82 32,92 115.22 7136.16
880.63 29.61 126.79 7191.40
872.80 69.33 146,45 7253.77
864.28 61.92 173.25 7326.74
854,99 55.28 196.59 7411.16
844 .86 49.48 216.80 7505.52
833.82 44 .59 234.26 7608.47
821.72 40.76 249,37 7718.86
808.66 37.89 262.63 7835.73
794,82 35.80 274 .49 7958.32
780,37 34,32 285,33 8086.11

765.46 33.29 285,45 8218.67
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TABLO EK-C:5 Boyuna Mukavemet Hesabi Sakin Su-lLimana

Aralik

[m]

- e s w e P Pty Tt T r s

Agirlaik

171.
134,
98.
78.

04
72
40
90

Sephiye

[kN/m]

Etkin Yiuk
(1-2)

[kN/m]

P > s s Pt Tt s g

.67
.36
.94
.63
.77
.40
&1
.78
.53
.53
.97
.04
.70
.43

Kesme

Kuvveti

[kN]

-~ oy o o e

Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 51.8:m. Yikleme Durumu
Pozisyon §

= 07

EJilme
Moment
[ kNm]

e s s e e

i

-~ o~
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TABLO EK-C:6 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Aralik

Konteyner, 61.4.m Yiikleme Durumu

Pozisyon 6

Agirlik Sephiye Etkin Yik

[kN/m] [kN/m]
1 2
232.53 23.18
222.29 23.19
212,06 27.98
201.83 32.68
191.60 36.87
175.04 40,46
167.71 44 .14
153.09 48,35
142,90 53.55
132.71 60,21
122,52 68.74
112,34 79.45
307.05 92.63

541.39 556,45

(1-2)
[kN/m]

-335.
-337.
~576,
-216,
—-236.
-15.
-11.,
-11,
19.

s ot et g s s s

Kesme

Kuvveti

[kN]

~ o~

= 07

Egilme
Moment
[kNm]

—~ -~~~

200.
343,
519.
724,
955,
1209.
1483,
1773.
2076.
2399,
2761.
3171.
3633,
4145,
4710,
5327.
5896,
6718,
7493.
8322.
9204,
10138,
11111,
12102,
13104,
14101,
15052,
15925,
16714,
17443,
18140,
18826.
19514,
20205,

i

~ o~
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TABLO EK-(:6 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Tan

Konteyner, 61.4.m Yikleme Durumu = 07
Pozisyaon 6

Aralik AJirlik Sephiye Etkin Ylk Kesme Egilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5
16.8906 660,31 636.20 24 .12 1538.92 20903.,97
17.3471 684,04 654.84 29.20 1559.63 21611.22
17.8036 707.77 673.24 34,53 1582.,61 22328.44
18.2601 731.49 691.65 39.84 1608.02 23056.71
18,7166 755.22 710.33 44 .89 1635.93 23797.15
19,1731 778.94 729.53 49,42 1666.26 24550.88
19.6297 689.15 749,38 -60.,23 1672,91 25313.05
20,0862 355.08 769.42 ~-374.33 1582.93 26056.20
20.5427 412,24 788.88 -376.64 1420.45 26741.73
20,9992 429,40 807.01 -377.61 1256.59 27352.77
21,4557 145,31 823.03 -677.72 1023.,02 27873.09
21.9122 230.85 836,22 -605,37 736.12 28274.62
22.3687 570.97 846 .45 -275.48 539,63 28565.81
22,8252 841.99 854,39 -12.40 477 .41 28797.95
23.2817 844,39 860.82 -16.43 473,60 29015.02
23.7382 846.79 866.50 -18.70 467.76 29229.88
24,1947 849.19 872.18 -22.99 460,43 29441.75
24,6512 851.59 878.46 -26.,87 451,75 29649.95
25,1077 853,99 885.20 -31.21 441 .42 29853.82
25,5642 856.39 892.10 -35.70 429,14 30052.53
26.0207 858.80 898.85 -40,05 414.77 30245.15
26,4772 861.20 905.14 —-43,94 398.30 30430.73
26.9337 863.60 910.69 -47.09 379.87 30608.35
27.3802 866.00 915,45 ~49,45 359.82 30777.19
27.8467 868.40 919.54 -51.14 338.52 30936.59
28.3032 825.77 923,07 -97.30 306.04 31083.71
28.7597 817.89 926.17 —-108.28 260,31 31212.98
29.2162 819.71 928.96 -109.26 . 211,71 31320.71
29.6727 821.52 931.53 -110.01 162.60 31406.15
30.1292 823.34 933.88 . -110.55 113.10 314695.08
30.5857 825.15 936.03 -110.88 - 63.31 31509.35
31.0422 826,97 937.98 -111.01 13.31 31526.84
31.4987 810.75 939.73 —-128.98 ~-40.91 31520.54
31.8552 814.37 941.29 -126.92 ~98.85 31488.64
32,4117 817.89 942.67 ~-124.68 -155.89 31430.50
32.8683 821.61 943,88 -122,28 -211.96 31346.53
33.3248 825.23 944 .93 -119.71 -266.97 31237.22
33.7813 828.84 945,84 —-116.99 -320.84 31103.0S5
34,2378 652,34 946.60 -294.26 -~-414,62 30935.18
34.6943 836.08 947 .24 -111.16 ~-507.13 30724.79
35.1508 839.70 947.758 -108.05 -557.19 30481.86
35.6073 862.96 948.15 -85.19 -601.38 30217.41

36.0638 866.57 948.43 -81.86 -639.65 29934.15
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TABLO EK-C: 6 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 61.4.m Yikleme Durumu = 07

Pozisyon 6

Aralik Agirlik Sephiye Etkin Yiik Kesme

{(1-2) Kuvveti

[m] [kN/m] [kN/m] [kN/m] [kN]
1 2 3 4

36.5203 870,19 948.62 -78.43 -676,42
36.9768 873.81 948.71 -74.90 -711.65
37.4333 877.42 948.72 -71.30 -745,28
37.8898 881.04 3948.69 ~-67.65 -777.28
38.3463 884.66 948.64 -63.98 -807.62
38.8028 888.27 948.58 -60.31 -836.29
39.2593 891.89 948,54 -56.65 ~-863.28
38.7158 895,51 948.52 ~-53,01 -888,59
40,1723 899.12 948.52 -49 .39 -912.23
40.6288 902,74 948.52 —-45,78 -934.23
41,0853 906.36 948.53 -42.17 -954,57
41,5418 944 .89 948,54 -3.65 -965.30
41.9983 940.62 948.54 -7.92 -968.21
42,4548 936, 35 948.53 -12.19 -973.07
42,9113 932.07 948.53 -16.45 -979.89
43.3678 927,80 948.52 -20.71 -988.,64
43.8243 923.53 948,51 -24.97 -999,. 35
44,2808 919,26 948.50 —-29.,24 -~-1012.00
44,7373 914,99 948.49 -33.50 -~1026.59
45.1938 910.72 948.49 -37.77 -1043.13
45.6504 906,45 948,48 -42.03 ~1061.62
46.1069 902,18 948.48 -46.30 ~-1082,06
46.5634 897.91 948.47 -50.57 -1104.44
47.0193 893.64 948,47 ~54.83 -1128,77
47.4764¢ 889.37 948.46 -59,10 -1155,05
47.9329 885.10 948,46 -63.36 -1183,28
48.3894 880.82 948,45 -67.63 -1213.,45
48,8459 950.01 948 .45 1.56 -1228.80
49,3024 944.53 948, 44 -3.91 -1229.61
49.7589 939.05 $48.43 -9.,38 -1232,92
50.2154 933.57 948.43 -14.86 -1238.73
50.6719 928.09 g48.42 -20.33 -1247.03
51.1284 922.61 948.42 -25.81 -1257.84
51,5849 1075, 31 948.42 126.89 -1235,04
52.0414 1070.70Q 948,41 122.28 -1178,43
52.4979 1066.08 948,41 117.67 -1123.94
52,9544 1046.69 948.40 98.29 -1074.92
53.4109 1038.61 948,39 90,21 -1032.17
53.8674 1030.52 948, 38 82.14 -983,10
54,3239 1022.,44 948.37 74.07 -957.73
54,7804 1014.36 948, 35 66.00 -926.03
55.2369 1006.27 948, 35 57.93 -898.02
55.6934 998.19 948. 35 49.84 ~-873.69

Egilme
Momenti

"~ sy s oy o~
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TABLD EK-C:6 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 61.4.m Yiikleme Durumu = 07
Pozisyon 6

Aralik Agirlik Sephiye Etkin Yuk Kesme EFilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [ kNm]
1 2 3 . 5

$56.1499 990.11 948. 36 41.75 -853.05 9634.98
56.6064 979.42 948,39 31.04 -836.69 9249.29
57.0629 977.88 948,42 29,47 -823.14 8870.43
57.5194 976,34 948,44 27,90 -810.31 8497.59
57.8759 974.80 948,44 26.36 -798.19 8130.45
58.4324 973.26 948,42 24,85 -786.79 7768.68
58.8890 971.72 948, 35 23,38 -776.08 7411.95
59,3455 1314.01 948,22 365,79 -687.59 7077 .86
59.8020 1312.47 948,03 364.44 -521.27 6801.94
60,2585 1310.93 947.75 363,18 ~355.589 6601.79
60,7150 965.56 947,38 18.19 —-268.99 6459.23
61.1715 988.40 946,89 41,52 -255.87 6339.43
61.6280 983.45 946,27 37.18 ~238.47 6226.60
62,0845 978.50 945,52 32.98 —-223.08 6121.25
62,5410 973.55 944,63 28.93 —-209.64 6022.48
62,9975 968.60 943,58 25,02 -198.09 5929.42
63,4540 963.65 942,38 21.28 -188. 36 5841.21
63.9105 958.71 941.00 17.70 -180, 39 5757.04
64.3670 953,76 939.42 14,33 -174.09 5676.13
64,8235 948.81 937.61 11.20 -169.40 5597.73
65,2800 921,32 935.52 -14.,18 -171.33 5519.96
65.7365 916,39 933.13 -16.74 -179.79 5439.81
66,1930 911.44 930.41 ~18.96 -189.50 $355.52
66.6495 906,49 927.33 ~20.84 -200,31 5266.55
67.1060 1245.38 823.88 321.49 -133.58 5190.33
67.5625 1240.43 920.05 320,38 10.84 5162.32
68.0190 1353.96 915.82 438,14 181,70 5206.26
68,4755 828,99 911.17 -82.17 260,48 5307.19
68.9320 822.31 906,07 -83.77 219.92 5416.85
69,3885 941.76 900,51 41,25 207.32 ° 5514,37
69.8450 931.25 894 .44 36.81 222.00 5612.36
70,3015 920.75 887.82 32,92 234.51 5716.56
70.7580 910,24 880.63 29.61 245 .11 5826.03
71.2145 942.13 872.80 69.33 263.72 5942 .17
71.6710 926.20 864,28 61.92 289, 38 6068.42
72.1276 910.27 854.99 55.28 311.47 6205.57
72.5841 894.34 844,86 49 .48 330.32 6352.06
73.0406 878.41 833.82 44 .59 346.29 6506.49
73.4971 862,48 821,72 40.76 359.78 6667.66
73.9536 846.55 808.66 37.89 371.28 6834.52
74,4101 830.62 794.82 35.80 381.29 7006, 30
74.8666 814.69 780,37 34,32 380.18 7182.39

75.3231 798.76 765.46 33.29 398,30 7362.36
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TABLO EK-C:6 Boyuna Mukavemet Hesabi Sakin Su-Limana

Aralik

[m]

Py sy - s P s > Pt -~

Agirlaik

[kN/m]

Sephiye Etkin Yluk
(1-2)
[kN/m] [kN/m]

2 3
750.28 32.54
734,82 32,07
719.07 31.89
702,93 -267.50
686.26 ~334, 36
668,95 -333.03
650.97 -331.03
632.22 -335.76
612.53 ~330.07
591.82 -323.35
569.99 —-315.53
546.97 -306.50
522.84 -296.38
497 .65 -174.08
471.51 ~156.64
444 .63 -138,45
417.20 -119.71
389.45 290.00
361.49 281.64
333.37 346,13
305.11 329.86
276.78 313,67
248.56 297.36
220.45 280.94
193.61 231.63
169.16 218.77
148.21 204,40
131.89 184.41
117.20 162.78
106.14 137.53

96.82 110.53
87.06 83.97
74,68 60.04
59.70 38.70
44 47 34.43

Kesme

Kuvveti

[kN]

~— -y~~~

-~

Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 61.4.m Yiikleme Durumu = 07
Pozisyon 6

Egilme
Moment
[ kNm]

i
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TABLO EK-C:7 Boyuna Mukavemet Hesabi Sakin Su-~Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 71 .0.m Yukleme Durumu = 07

Pozisyon 7

Agirlik Sephiye Etkin Yik Kesme

(1-2) Kuvveti
[kN/m] [kN/m] [kN/m] [kN]

1 2 3 4
232.53 23.19 209.34 -0.27
222.29 23.19 199.11 106,77
212 .06 27.98 184,08 196.87
201.83 32.68 169,15 280.08
191.60 36.87 154,73 356.28
175,04 40.46 134,57 424.22
167.71 44 .14 123.58 485.11
153.09 48,35 104,74 5389.51
142,90 53.55 89.35 586.70
132.71 60.21 72.50 627.41
122.52 68.74 §3.79 661.15
112 .34 79.45 32.89 687.16
307.05 92.63 214.42 751.35
327.63 108.57 219.06 859.70
348.20 127 .57 220.64 S971.33
372.52 150.06 222.46 1085.86
399.57 175.09 224,48 1202.81
426.62 201.57 225,06 1321.22
453,68 228.44 225,23 1440.05
480.73 254,67 226 .06 1558.72
507.78 279,22 228.56 1677.12
534.83 301.94 232.89 1785.98
561.88 323.33 238.55 1816.30
588.93 343.87 245.06 2038.89
555.49 364.06 191.43 2150.5¢0
404 .66 384,37 20.29 2210.90
439,26 405.22 34,04 2235.69
478,28 426.59 51,70 2267.96
112.61 448,30 -335.69 2216,06
132.70 470,18 ~337.49 2075.43
-84.,00 492,10 ~576.10 1879.93
297 .47 513.86 -216.39 1711.99
298.69 535,33 ~236.65 1621. 35
541.39 556.45 -15.06 1576 .45
565. 30 577.15 ~11.86 1582.61
586.23 597.38 ~-11.15% 1589.,37
636.88 617.08 19.80 1603,04

EJilme
Moment
[kNm]

- Ay -~

205,
350,
529,
736.
870,
1227,
1504,
1798.
2106,
2434,
2802,
3220,
3690,
4212,
4788,
5418,
6103.
6841,
7634.
8482,
9384,
103241,
11336.
12351,
13379.
14402,
15382,
16285,
17105,
17866.
18595,
18316,
20040,
20769.

i

—
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TABLO EK-C:7 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig“Gentry Kreyn + 20 feet 14 Ton
Konteyner, 71 .0.m VYiikleme Durumu

Pazisyon 7
Aralaik Agirlik Sephiye Etkin Yuk
(1-2)
[m] [(kN/m] [kN/m] (kN/m]
1 2 3

16.8906 660,31 636,20 24.12
17.3471 684,04 654,84 29.20
17.8036 707.77 673.24 34,53
18.2601 731,49 691,65 35.84
18,7166 755.22 710,33 44,89
19,1731 778.94 729,53 49,42
19.6297 689,15 749, 38 -60.23
20,0862 395,09 769.42 -374.33
20.5427 412,24 788 .88 —-376.64
20,9992 429.40 807.01 -377.61
21,4557 145,31 823.03 -677.72
21,9122 230,85 836.22 -605.37
22,3687 570,97 846.45 —-275.48
22.8252 841.99 854,39 —-12.40
23.2817 844,39 860.82 —-16.43
23.7382 846,79 866.50 -19.70
24,1947 849.19 872,18 -22.99
24.6512 851,59 878,46 -26.87
25,1077 853.99 885.20 -31.21
25,5642 856,39 892.10 -35.,70
26.0207 858.80 898.85 —-40.05
26.4772 861,20 805,14 -43.94
26.9337 863.60 910,69 -47.09
27.3902 866.00 915,45 -49.,45
27.8467 868,40 919,54 —-51.,14
28.3032 825.77 923.07 -97.30
28,7597 817.89 926,17 ~-108.28
29.2162 819.71 928.96 ~108.26
29.6727 821.52 931.53 ~110.01
30,1292 823,34 933.88 ~110.55
30,5857 825,15 936.03 -110.88
31.0422 826,97 937.98 ~111.01
31.4987 810.75 939.73 ~128.98
31.9552 814,37 941.29 -126.92
32.4117 817.99 942.67 ~124.68
32.8683 821.61 943,88 ~122.28
33.3248 825,23 944,93 ~119.71
33.7813 828.84 945.84 -116.98
34.2378 652.34 946,60 —~294,26
34,6943 836.08 947,24 ~111.16
35,1508 839,70 947,75 ~108.05
35.6073 862,96 948.15 ~-85.19
36.0638 866.57 948,43 -81.86

Kesme
Kuvveti
[kN]

P ey At

384,75

a7

Eilme
Moment
[kNm]

— o - -

i

~ -
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TABLO EK-(:7 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 71 .0.m Yiukleme Durumu = 07
Pozisyon 7

Aralik
[m]

~ e s ey

38.7158

AJirlik sSephiye Etkin Yiik Kesme

1014

.36
1006.27
998.19

(1-2) Kuvveti
[kN/m] [kN/m] [kN]
2 3 4
948.62 ~78.43 —-548.96
948,71 ~74.30 -584.,17
948.72 -71.30 -617.80
948,69 -67.65 -649,81
948.64 ~63.98 -680.16
948.58 -~60.31 -708.84
948,54 -~56.65 -735.83
948.52 ~-53.01 -761.14
948.52 -49,39 ~784.,79
948.52 -45.,78 -806.78
948,53 ~42,17 -827.12
948.54 —-3.65 -837.85
948.54 -7.92 -840.76
948.53 ~12.18 ~845.63
948.53 -16.45 -852.44
948.52 -20.71 -861.20
948.51 ~-24,97 -871.90
948.50 -29.24 ~884.55
948.49 -33.50 -899.15
948.49 -37.77 ~915.69
948.48 -42.,03 ~934.18
948.48 -46,30 -954.62
948.47 -50.57 -977.00
948.47 -54.83 ~-1001,33
948.46 -5%59.10 -1027.61
948,46 -63. 36 -~1055.,84
948.45 ~-67.63 -1086, 01
948,45 1.56 -1101.36
948.44 -3.91 -1102,18
948.43 -9, 38 -1105, 49
248.43 -14.86 -1111.29
948.42 -20.33 -1119.60
948.42 —-25.81 ~1130.40
948.42 126.89 -1107.60
948.41 122.28 -1051.00
948,41 117.67 -996.51
948.40 98.29 —-947 .49
948,39 90.21 —-904.,74
948, 38 82.14 —-865.68
948,37 74.07 -830.30
948. 35 66.00 -798.61
948, 35 57.93 -770.860
948, 35 49 .84 -746,27

Egilme
Moment
[ kNm]

P s s s s

i

~ o~
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TABLO EK-C:7 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 71.0.m Yikleme Durumu = 07
Pozisyon 7

Aralik Agirlik Sephiye Etkin Yilk Kesme Edilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] {kNm]
1 2 3 4 5

56,1498 990,11 948, 36 41.75 -725.62 15035.81
56.6064 979,42 948,39 31.04 -709.,27 14708.29
57.0629 977.88 948,42 29.47 —-695.,71 14387.60
57.5194 976,34 948.44 27.%0 -682.87 14072.94
57.9759 974.80 948,44 26.36 ~-670.75 13763.97
58,4324 973.26 948.42 24.85 -659.35 13460.37
58.88%0 871.72 948,35 23.38 —-648,.66 13161.81
59,3455 970,18 948.22 21,96 -638.66 12867.98
58.8020 968.64 948.03 20.61 -629.33 12578.56
60,2585 967,10 947.75 19.35 -620.65 12293.25
60,7150 965,56 947.38 18.19 -612.58 12011.77
61,1715 988,40 946.89 41.52 -5989.52 11735.10
61,6280 983,45 946.27 37.18 -582.20 11465.37
62.0845 978,50 945,52 32.98 -566.91 11203.,08
62.5410 973.55 944.63 28.93 —-553.60 10947.32
62,9975 968,60 943.58 25.02 -542.,19 10697.21
63.4540 963.65 542,38 21.28 -532.62 10451.88
63,9105 958.71 941,00 17.70 -524,83 10210.52
64.3670 953.76 939.42 14.33 -518.75 9972.32
64.8235 948.81 937.61 11.20 —-514.30 9736.82
65,2800 921,34 935.52 -14.18 -516.51 9501.24
65.7365 916,39 933.13 ~16.74 -525,29 9263.45
66,1930 911 .44 930.41 ~-18.96 -535.36 9021. 35
66.6495 906,49 927.33 -20.84 —-546.59 8774.39
67.1060 901,55 923.88 -22.34 —-558.81 8522.08
67.5625 896.60 920,05 ~23.45 —-571.86 8264 .00
68,0190 1010.13 915.82 94,31 —-558.53 8005.99
68.4755 1172,82 911.17 261.66 -480,37 7768.86
68.9320 1166.14 906.07 260.06 —-364.65 7575.98
69.3885 1285,59 300.51 385,08 -221.05 7442 .30
69.8450 931,25 894,44 36.81 -128.70 7362,47
70.3045 920,75 887.82 32.92 -117.07 7306,37
70.7580 910.24 880.63 29.61 -107.44 7255.12
71,2145 942,13 872.80 69.33 -89.88 7210,08
71.6710 926,20 864,28 61.92 -65,37 7174.64
72,1276 910,27 854.99 55.28 —-44.,53 7149 .56
72.5841 894,34 844,86 49,48 -27.04 7133.22
73.0406 878,41 833.82 44 .59 -12.55 7124.18
73.4971 862.48 821.72 40.76 -0.69 7121.16
73.9536 846,55 808.66 37.89 9.06 7123.07
74.4101 830.62 794 .82 35.80 17.20 7129.06
74.8666 814,69 780.37 34,32 24 .16 7138.50
75.3231 798.76 765.46 33.29 306.27 7150.93



Aralik

[m]

AJirlik

- A o A " A Ay ey

Sephiye Etkin Yluk
(1-2)
[kN/m] [kN/m]
2 3
750.28 32.54
734.82 375,90
719.07 375.72
702.93 76,33
686.26 -334.,36
668.95 -333.03
650,97 -331.03
632.22 -335.,76
612.53 ~-330.07
591.82 -323.35
569.99 —-315.53
546,97 -~306.50
522.84 —-296. 38
497,65 -174,08
471.51 -156.64
444 .63 —-138.45
417.20 -119.71
389.45 290,00
361.49 281 .64
333.37 346,13
305.11 329.86
276.78 313.67
248.56 297.36
220.45 280,94
193.61 231.63
169.16 219.77
148,21 204 .40
131.89 184,41
117.20 162.78
106,14 137.53
396.82 110.53
87.06 83.97
74.68 60,04
59.70 38.70
44,47 34.43

-87~

Kesme

Kuvveti

[kN]

P P
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TABLO EK-C:7 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 71 .0.m Yiikleme Durumu = 07
Pozisyon 7

Egilme
Moment
[ kNm]
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TRBLO EK~-C:8 Boyuna Mukavemet Hesabi Sakan Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 74 .5.m Yiikleme Durumu = 07
Pozisyon 8

Aralik Agirlik Sephiye Etkin Yik Kesme Egilme
(1-2) Kuvveti Momenti
fm] [(kN/m] [kN/m] [kKN/m] [kN] [kNm]
1 2 3 4 5
0.0000 232.53 23.19 209,34 ~0.27 0.00
0.4565 222.29 23.18 199,11 108.78 28.45
0.9130 212.06 27.98 184.08 199.32 98.77
1.3695 201.83 32.68 169.15 282.93 208.85
1.8260 191,60 . 36.87 154.73 359.50 355.49
2.2825 175.04 40.46 134,57 427.76 535.18
2.7390 167.71 44 14 123,58 488.96 744 .42
3.1955 153.09 48,35 104.74 543.73 980.13
3.6520 142,90 53.55 89,35 5391, 38 1239.22
4.,1085 132,71 60.21 72,50 632.67 1518.61
4.5650 122,52 68.74 53.79 667.15 1815. 30
5,0215 112,34 79.45 32.89 694.10 2126.01
5.4780 307.05 92.63 214 .42 759.44 2457.78
5.9345 327.63 108.57 219,06 869,18 2829.52
6,3910 348.20 127.57 220.64 982.47 3252.16
6.8476 372.52 150.06 222,46 10398.96 3727.25
7.3041 3993.57 175.09 224 .48 1218.10 4256.13
7.7606 426.62 201.57 225,06 1338.83 4839.75
8.2171 4£53.68 228.44 225.23 1460.00 5478.59
8.6736 480.73 254 .67 226.06 1580.986 6172.69
9.1301 507.78 279.22 228,56 1701.51 6921.92
9.5866 534.83 301.94 232.89 1822, 35 7726.25
10.0431 561.88 323,33 238.55 1944 .54 8586.04
10.4996 588.93 343.87 245,06 2068.92 9502.12
10.9561 555.49 364.06 191.43 2182.30 10472.47
11.4126 404.66 384.37 20,29 2244 .47 11482.89
11.8691 439.26 405,22 34,04 2271.08 12513.57
12,3256 478,28 426.59 51.70 2305,22 13558.12
12.7821 112.61 448, 30 ~335.69 2255.,21 14599.04
13.2386 132,70 470.19 -337.49 2116.,49 15596.89
13.6951 -84.00 492,10 -576.10 1922.,91 16518.89
14,1516 297.47 513,86 -216,39 1756.87 17358.81
14,6081 298.69 535.33 —-236.65 1668.11 18140,57
15.0646 541.39 556,45 -15,06 1625.05 18892.24
15,5211 565.30 577.15 -11.86 1633.02 19635.90
15,9776 586,23 5397.38 -11,15 1641.55 20383.32

16.4341 636.88 617,08 19.80 1656.93 21136.20
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TABLO EK-C:8 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 74.5.m Yiikleme Durumu = 07
Pozisyon B8

Aralik AJirlik Sephiye Etkin Yk Kesme Egilme
(1-2) Kuvveti Momenti
[m] (kN/m] [kN/m] [kN/m] [kN] [ kNm]
1 2 3 4 3

16.8906 660.31 636.20 24,12 1679.97 21897.86
17.3471 684,04 654,84 29,20 1704.81 22670.44
17.8036 707.77 673.24 34,53 1731.87 23454.87
18.2601 731.49 691.65 39.84 1761.36 24252,20
18.7166 755.22 710.33 44,89 1793.41 25063.59
19.1731 778.9%4 729.53 439,42 1828.00 25890.18
19.6297 689.15 749,38 -60.23 1839,05 26727.1%
20.0862 395,09 769.42 ~374.33 1753.51 27547.19
20.5427 412,24 788.88 ~-376.64 1595,35 28311.57
20.9992 429.40 807.01 -377.61 1435,51 29003,37
21,4557 145.31 823.03 -677.72 1205,48 29606.18
21.9122 230,85 836.22 ~605,37 921.51 30091.67
22.368B7 570,97 846.45 ~-275.48 727.2% 30468.01
22.8252 841.99 854,39 -12.,40 666.83 30786.22
23.2817 844.39 860.82 ~-16.43 664.44 31090.09
23.7382 846.79 866.50 —-19.70 659.86 31392.36
24.1947 849.19 872.18 -22.99 653,80 31692.21
24.6512 851.59 878.46 ~-26.87 646.51 31989.00
25.1077 853,99 885.20 -31.21 637.67° 32282.12
25.5642 856,39 892.10 -35.70 626.91 32570.76
26.0207 858.80 898,85 -40.05% 614,04 32854,01
26.4772 861.20 905.14 —-43.94 598.97 33130.88
26.9337 863.60 910.69 -47.09 581.77 33400,39
27.3902 866.00 915.45 —-49,45 562.77 33661.63
27.8467 868.40 919,54 -51.14 542.38 33913.89
28.3032 825.77 923.07 -~97.30 510.68 34154.25
28.7597 817.89 926,17 -108.28 465,64 34377.10
29.2162 819.71 928.986 -109.26 417.66 34578.71°
29.6727 821.52 931:.53 -110.,01 369.12 34758.29
30.1292 823,34 933.88 -~110.55 320.15 34915.,62
30.5857 825.15 936.03 ~110.88 270,83 35050.51
31.0422 826.97 937.98 -111.01 221.26 35162,83
31.4987 810.75 839.73 -~128.98 167.43 35251.55
31.8552 814,37 941,29 -126,92 109.84 35314.84
32.4117 817.99 942.67 —-124.68 53.10 35352.03
32.8683 821.61 943,88 -122,28 -2.70 35363,53
33.3248 825.23 944,93 -119.71 —-57.47 35349.80
33.7813 828.84 945,84 —-116.99 -111.15 35311.31
34.2378 652,34 946,60 —-294 .26 ~-204.76 35239,21
34.6%943 836.08 947,24 -111,16 ~287.12 35124.,65
35.1508 839.70 947,75 -108,05 ~347.07 34977.61
35.6073 862.96 948,15 -85.19 ~391.18 34809.11

36.0638 866.57 948.43 -81.86 -429.38 34621.81
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TABLO EK-(:8 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 74.5.m Yikleme Durumu = 07
Pozisyon B8

Aralik Agirlik Sephiye Etkin Yiik Kesme EJilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] [kNm]
1 2 3 4 5

36.5203 870,19 948.62 -78.43 -466.11 34417.41
36,9768 873.81 948.71 -74.90 -501.32 34196.60
37.4333 877.42 948.72 -71,.30 -534.95 33960.07
37.8898 881,04 948.69 -67.65 -566.96 33708.56
38,3463 884.66 948.64 -63.98 -597.31 33442.81
38.8028 888.27 948.58 -60.31 -625.99 33163.59
39.2593 891.83 948,54 ~56.65 ~-652.99 32871.66
39.7158 895.51 948.52 -53.01 -678.30 32567.79
40,1723 89S.12 948.52 —-49,39 -701,95 32252.,75
40.6288 902.74 948.52 -45.,78 ~723.94 31927.29
41,0853 906,36 948,53 -42,17 -744 .28 31592.16
41.5418 944.89 948.54 -3.65 -755.01 31249.85
41,9983 940.62 948,54 -7.92 -757.92 30904.62
42,4548 936.35 948.53 -12.19 -762.78 30557.,52
42,9113 932.07 948.53 —-16.45 -769.60 30207.75
43,3678 927.80 948,52 -20.71 ~778.36 29854.43
43,8243 923,53 948,51 -24.97 ~-789.06 29496.66
44,2808 919.26 948,50 —-29.24 -801.714 29133.,56
44,7373 914.99 948,49 -33.50 -816.31 28764.25
45,1938 910.72 948.49 -37.77 -832.85 28387.82
45.6504 906.45 948,48 -42,03 ~851.34 28003.40
46.1069 902.18 948.48 -46,30 -871.78 27610.10
46,5634 897.91 948.47 -50.57 -8%4 .16 27207.02
47,0199 893.64 948.47 -54,83 -918.50 26793.27
47.4764 889.37 948.46 -59.,10 ~-944 .77 26367.9S8
47.9329 885.10 948.46 -63.36 -973.00 25930.24
48,3894 880.82 948.45 -67.63 -1003.18 25479.18
48,8458 950.01 948,45 1.56 -—-1018.53 25017.72
49,3024 944 .53 948.44 -3.91 -1019.34 24552.57
49,7589 939.05 948.43 ~9,38 -1022.,65 24086.48
50.2154 933.57 948,43 -14.,86 -1028.46 23618.31
50.6719 928.09 948.42 ~20,33 -1036.77 23146.82
51.1284 922.61 948.42 -25.81 -1047.57 22671.17
51.5849 1075.31 948,42 126.89 -1024.77 22198.15
52,0414 1070.70 948.41 122.28 -968.17 21743.26
52.4979 1066.08 948,41 117.67 -913.67 21313.72
52,9544 1046.69 948,40 98.29 -864.66 20907.81
53.4109 1038.61 948,39 90.21 -821,91 20522.85
53.8674 1030.52 948, 38 82.14 ~-782.85 20156.56
54,3239 1022,44 948.37 74.07 -747.47 19807.27
54,7804 1014, 36 948.35 66,00 -715.78 19473.28
55.2369 1006,27 948,35 57.93 -687.,77 19152.91
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TABLD EK-C:8 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton
Konteyner, 74.5.m Yilkleme Durumu = 07

Aralik
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TABLO EK-C:8 Boyuna Mukavemet Hesabi Sakin Su-Limana
Varig"Gentry Kreyn + 20 feet 14 Ton

Konteyner, 746.5.m Yiikleme Durumu = 07
Pozisyon 8

Aralik Agirlik Sephiye Etkin Yk Kesme Egilme
(1-2) Kuvveti Momenti
[m] [kN/m] [kN/m] [kN/m] [kN] {kNm]
1 2 3 4 5

75.7796 782.82 750.28 32.54 101.33 9434.08
76.2361 766,89 734.82 32.07 105.07 9481,19
76.6926 750.96 719.07 31.89 108.46 9529.93
77.1491 435.43 702.93 -267.50 43,19 9564.54
77.6056 351,90 686.26 ~-334.36 -106.04 9550.20
78.0621 335.92 668.95 -333.03 ~-270.66 9464 .21
78.5186 319,94 650.97 -331.03 -435,00 93063.15
78.9751 296,46 632.22 -335.76 -600.49 8066.80
79.4316 282,46 612.53 -330.07 -766.,41 8754.80
79.8881 268,46 591.82 -323.35 ~930.22 8367.54
80.3446 254,46 569.99 —-315.53 -1091.48 7906.08
80.8011 240.47 546.97 -306.50 -1249.,72 7371.70
81,2576 226.47 522.84 -296.38 -~-1404.36 6765.90
81.7141 323,57 497.65 -174.,08 -1529,51 6096.24
82.1706 658.70 471,51 187.19 -1544.95 53%4.49
82.6271 650.01 444,63 205,38 -1474.29 4705, 34
83.0836 641,32 417.20 224,12 -1395.58 4050.29
83.5401 679.45 389.45 290,00 -—-1297.78 3435.52
83.9966 643.14 361.49 281.64 -1187.00 2868.37
84,4531 679.50 333.37 346.13 -1063.51 2354.69
84,9097 634.97 305.11 329.86 -929.11 189s8.87
85,3662 590.45 276.78 313.67 -802.18 1504.69
85,8227 545,92 248,56 297.36 -682.59% 1165.79
86.2792 501.39 220,45 280.94 -570.39 879.80
86,7357 425,24 193.61 231.63 -472,30 641 .80
87.1922 388,93 169.16 219.77 -386.53 445.77
87.6487 352.61 148.21 204 .40 —-304.53 288.04
88.1052 316.30 131.88 184,41 —-227.40 166.62
88.5617 279.98 117.20 162.78 -158.62 78.51
89.0182 243.67 106.14 137.53 -98.03 19.93
89,4747 207.35 86.82 110.53 —-48.16 ~-13.44
89.9312 171.04 87.06 83.97 -10.81 -26.90
90,3877 134.72 74.68 60.04 13.19 -26.35
90.8442 98.40 59.70 38.70 25.05 -17.63
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Incelenen gemiye ait 201 noktada ve B pozisyonda he-
saplanan kesme kuvveti ve efilme momentinin maksimum

deferleri agafida listelendifi gibidir.

Kesme Kuvveti 0. Postadan Mesafesi[m]
[kNm]
1924.06 12.33
1981.36 12.33
2038.69 12.33
2096.01 12.33
2153.33 12.33
2210.65 12.33
2267.96 12.33
2305.22 12.33
~-1689.88 83.08
-1633.82 83.08
-1577.76 83.08
-1521.71 83.08
-1465.65 B3.08
-1409.60 83.08
-1353.54 83.08

-1544,95 83.08
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Egilme Momenti[kNm] 0.Postadan Mesafesi[m]
33182.87 33.78
27164 .89 34,24
25532.75 27.389
27377.68 28.76
29380.27 30.13
31526.84 31 .04
33807.55 31.96
35363.53 32.87

0.00 0.00

0.00 0.00
-0.48 91.30
-2.54 90.84
-6.67 50.84
-12.73 90.39
-20.99 90.39
-26.90 89.893

Listelenen sonuglarin incelenmesinden de giriilecedi
gibi kesme kuvvetine ait maksimum deferler 0. postadan
12.33 metre ile 83.08 metre mesafede olugmaktadir. Bu
kesitler 51r551yla, list binanin gdgls perdesinin oturdugu
posta ve bag kasaranin baglangig bilgesidir. EfJilme
momentine ait maksimum degerler ise, ambar mazernasinin
kig tarafinda ortaya gikmaktadir. $imdi bu degerleri,
Tiirk Loydu tarafindan yayinlanan tekne yapim kurallarin-
da [10] verilen misaade edilebilen gerilme sinirlarina

gbre inceleyelim.

Tekne yapim kurallari, B&liim 5.B.1'de deniz kogulla-

rinda toplam boyuna egilme momenti:

Moo= Mg, + My, [kNm] , (127206.17)

dir. Msw sakin su efilme momentidir ve incelenen durum-
lar arasindaki en bliyilk dejer 32.B7 metredeki 35363.53 kNm

dir.
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Dilgey dalga edilme momentleri:

M,,= L% B €4 C, [kNm], (B5035.48 Sarkma
91842.64 Cidkme)

olarak verilmigtir. Burada:

L = Gemi hesap bayu [m] , (85.50 m)

81 = Dalga katsayisi , ( 1.9549)
BZ = Sarkma durumunda
0.25.(CB* + 0.7) , ( 0.3675)
Gokme durumunda
0.27.(CB* + 0.7) , ( 0.3969)

inceledigimiz kesit igin:

Muv(x) = va.DM
dir.
CM = x/(L.0.45) , ( 0.8024)

Miisaade edilebilen gerilme:
- 150/k [N/mm?]

olarak verilmigtir. k malzeme faktéridiir ve normal

tekne yapim geligi igin 1'dir.
32.87. metredeki kesit modiilleri:

Gldverteye gire,

Up (32.87) = 1-487 [n°]
Dibe gtre;

— 3
Ug 35.57) = 2-810 [n?]

ve milsaade edilebilen toplam efilme momenti:

= 3
M1(32.87)° p(32.87)"Up(32.a7)-10° » (223050)

veya,

= 3
M1(32.87)° p(32.87) Ph(3z.a7):10°%s (421500)

dederlerinden kigiik nlanidir. Goriilddgd gibi hesaplanan
toplam moment, misaade edilebhilen gerilme dederinden

elde edilen miUsaade edilebilentoplam momentten daha

omgs

T KUMANTASYON MERKEZ
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kiigliktiir ve kesit boyuna egilme agisindan emniyetli sa-
hadadir.

Bdliim 5-B.3'de incelenen bir x kesitinde, deniz
kosullarindaki diigey kesme kuvvetleri agagidaki gibi

verilmisgtir.

Qp(x) = Qsw(x) + Qu(x) [kN]
Qsw(x) ve Quw(x) igaretlerine bakilmaksizin toplanair.
Burada Qsw sakin su kesme kuvvetidir. x olarak pozitif

maksimum deger 12.33 metre ve 2305.22 kN ile negatif

maksimum deger 83.08 meter ve -1689.88'i ele alalim.

Diigey dalge kesme kuvveti:

Qu(x) = Fivw cQ/L [kN]

My = Gemi ortasainda, sarkma ve gtkme dalga moment-
lerinin mutlak ortalama deferi [kNm]

CcQ = Dalga kesme kuvvetinin dagilma faktdri.

CQ(12.33x 2.03
cQ(a3.08x 1.34

Mvw = 85039.478, sarkma durumu
Mvw?2 = 91B42.636, gitkme durumu
My w = BBA441.057 KkNm

Qu (12.33)=2075.55 kN
Qu (83.08)=1370.07 kN

Kayma gerilmesi agafidaki formiil ile verilmektedir:

QT(x).S.g

(x) = .1+ (N/mm?]
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Gdzdnlne alinan kesitin tarafsiz eksene gdre alan
mamenti [m?]

D.16 + 0.08 As/Al, dig kaplama igin

0.34 - 0.08 As/Al, boyuna perdeler igin

H yiksekligi igerisinde yan kaplamanin kesit alani
[m?]

H yiksekligi igerisinde boyuna perdenin kesit alana
[m?]

Gdzonline alinan kesitteki yan kaplama veya boyuna
perde kalinliga [mm]

Orta kesitin tarafsiz eksene gire atalet momenti[mhl
10.050 m"

12.33 Metredeki Kesit:

S =0.717 m®

t = 9.50 mm
As= 10.3298 m?2
Al= 0

g = 0.9864

QT(12.33)=A380.77 kN
(12.33)=32.45 N/mm?

83.08 Metredeki Kesit:

= 1.283 m3
= 9.50 mm

As= 9.4756 m?

Al= 0O

§ = 0.9180

QT(BS.UB) = 3068.95 kN
(83.08) = 37.86 N/mm?

Hesaplanan sonuglar, kayma gerilmeleri igin 110N/mm?

deferinden kiigiik olduundan, s&z konusu kesitler kesme

kuvveti agisindan da emniyetli sahadadir.
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GANTRY KREYNLI KONTEYNER GEMILERININ BOYUNA MUKAVEMET!

Blilent ERDEM

Anahtar Kelimeler: Konteyner, Gantry Kreyn, Gerilme.

Ozet: Bu calismada, glivertesinde gantry kreyn alan tek
ambarli ve genis guverte aciklikli bir konteyner gemisinin,
limanda yuk alma/bosaltma islemleri sirasinda, kendi kreyni
ile yapacafi yuk elleclemesinin, tekne yapisi Uzerinde ortaya
Cikaracag:i gerilmeler ve sehimin, sakin suda, boyuna
mukavemet acisindan incelenmesi yapilmistir. Elde edilen
sonuglara qére gerilmenin en ylUksek degerleri, gemi Ust
binas1 ile ambar aQzl arasindaki bilge ve ambar agzi ile bas
kasara arasindaki bélgede olusmaktadir.

LONGITUDINAL STRENGTH OF SHIPS WITH GANTRY CRANE

Blilent ERDEM

Keywords: Container, bGantry Crane, Stress

Abstract: Within this thesis, stresses and deflections of a
container ship’s hull with single hold and large deck
opening, resultant from locading/unlcading jobs at harbour
with it’s own gantry crane on board, are examined due to
longitudinal strength of vessel in still water condition it
has been observed that the peak values of stresses occurs at
zones between superstructure and transversal hatch coaming
aft and between transversal hatch coaming at fore and
farecastle.



